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Infertility Problems In Dairy Herds 


P. M. HINZE, B.S., D.V.M., Carnation, Washington 


HE intense interest of veterinarians and 

dairymen in infertility of dairy cattle is 
the best indication of its importance. It is of 
serious consequence not only to the individ- 
uals who derive their income from the dairy 
industry, but to the nation as a whole. At the 
present time, total cow numbers in the United 
States are down 12% to what they were in 
1944. Population in the United States at the last 
census was 19% greater than the average for 
1935 to 1939*. To make this situation worse, 
some artificial insemination associations, upon 
request of small dairymen, are breeding as 
many as 30% of their dairy cows to bulls of 
the beef breeds. In general, it appears that a 
shortage of dairy products is imminent. With 
these facts in mind, it is more important than 
ever that veterinarians remain interested in 
problems of infertility and assume responsi- 
bility in assisting the dairy farmer to breed as 
many replacements as possible from the 
24,000,000 dairy cattle left in the United 
States. 

It should be emphasized at the outset that 
infertility is merely a symptom of disease and 
may result from one or more specific diseases 
of the genital tract, environmental conditions, 
functional disorders, or hereditary factors. 
This multiplicity of causes makes diagnosis 
difficult; the etiology in some cases being de- 
termined only after several examinations dur- 
ing one or more complete estrous cycles, or in 
the absence of estrum, weekly examination for 
three or more. weeks. Little can be accom- 
plished in a single visit and such a program 
only leads to a dissatisfied client and a dis- 
couraged veterinarian. Therefore, to initiate 
a successful program, it is necessary to work 
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out a routine whereby the herd can be ob- 
served and treated weekly or every two weeks, 
as the situation demands. The better ac- 
quainted one becomes with a given herd of 
cows, the better is the chance for effecting 
recoveries. 

Routine examination of a group of un- 
settled cows will usually indicate whether the 
failure to reproduce is a herd problem or 
an individual cow problem. Herd infections, 
as a rule, are in the minority and are more 
readily diagnosed because of the specific 
tests which have been developed for specific 
infectious diseases. There are, however, many 
cases of infertility which are caused by in- 
fectious diseases and have to be handled as 
individual cases; therefore, the subject of spe- 
cific diseases will be mentioned briefly as a 
cause of delayed conception, whereas the non- 
specific conditions will be discussed in more 
detail. 


ETIOLOGY OF INFERTILITY 


Specific Infectious Diseases 


Brucellosis must still be considered as a 
major cause of infertility in those herds where 
the infection is active. The high incidence of 
retained placenta following abortions is a defi- 
nite threat to the breeding future of a cow. 
Metritis and chronic endometritis are common 
sequelae. 

Trichomoniasis is a definite cause of in- 
fertility and may or may not show up as a 
herd problem. If it has been present for a 
number of years, mature cows have developed 
an immunity and breeding difficulties are ex- 
perienced only in the heifers or other sus- 


397 














ceptible additions. If the herd previously has 
been free from trichomoniasis, the addition 
of an infected animal will lower the breeding 
efficiency of the herd markedly if the breed- 
ing is done by natural service. Diagnosis may 
be confirmed by isolating Trichomonas fetus 
from the prepuce of the bull or from the vagina 
of a virgin heifer 14 to 18 days after service. 
Several attempts may be necessary before the 
organism can be demonstrated. 

Vibriosis is rapidly becoming an important 
cause of infertility in many areas. Abortions 
occurring during the first six months of preg- 
nancy and a poor conception rate are reasons 
for suspecting Vibrio fetus infection. The 
aborted fetus or a blood sample are necessary 
to differentiate this disease from brucellosis 
or trichomoniasis, as symptoms in the three 
diseases are similar. In using the blood test, 
it is important that the sample be drawn with- 
in 14 days following the time of abortion’. 


Enzootic sterility is present in some areas 
that have been proved negative to brucellosis, 
trichomoniasis, and vibriosis. This condition 
presents a similar problem of infertility. The 
infection appears to be venereal in nature as 
it is spread by copulation to susceptible ani- 
mals. When the virgin heifers are bred to 
virgin bulls, normal conception occurs. If the 
virgin bull is bred to a mature cow in the 
herd and then bred back to virgin heifers, the 
heifers fail to settle on repeated services. The 
problem is rather an elusive one but can be 
controlled by using artificial insemination, or 
by using virgin bulls on virgin heifers. The 
older cows tend to develop an immunity and 
may be bred to infected bulls. It is unwise 
to use an infected bull for natural service. 


Non-specific Diseases 


The non-specific infections of the genital 
tract are responsible for a large percentage 
of the infertility in dairy cattle. This group 
of diseases will be discussed not in the order 
of their importance, but as they occur ana- 
tomically. 

Vaginitis 

Vaginitis is observed frequently as a herd 
problem but there is a great controversy as 
to whether or not it is a problem in infertility. 
It often occurs in heifer calves, breeding heif- 
ers and mature cows in the same herd, yet no 
appreciable breeding difficulty is experienced. 
On the other hand, more severe cases occur 
which result in severe inflammatory reactions 
that definitely interfere with conception if 
natural breeding is practiced. In recent years, 
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Vibrio fetus has been isolated from this type 
vaginitis. 
Cervicitis 

Cervicitis can be a definite cause of in- 
fertility if the posterior cervix is greatly en- 
larged or inflamed. Infection is acquired cur- 
ing parturition especially when laceration or 
much bruising occurs but it may also result 
from an endometritis or a vaginitis. Diagnosis 
is made by examination through a vaginal 
speculum with the aid of a light. The examina- 
tion should be done before manipulating the 
cervix per rectum because a hyperemia of the 
cervical mucosa may be caused which might 
be confused with inflammation. 


Endometritis 


Endometritis probably accounts for a 
larger percentage of sterile or infertile cows 
than any other one thing. These cows show 
absolutely nothing abnormal upon examina- 
tion. Infection is mild. There is no alteration 
of the estrous cycles, consequently normal 
heat periods are the rule. Diagnosis is difficult 
because of the inaccessibility of the uterus; 
however, many workers have demonstrated 
mixed bacterial infections in these apparently 
norma! uteri and conception often occurs after 
proper intrauterine treatment. 

To gain the most from a single examination, 
the cow should be examined during a heat 
period when the character of the vaginal, 
cervical, and uterine mucus can be observed. 
The normal mucus of estrum should be crystal 
clear and have enough viscosity to hang from 
the vulva in long strings when massaged from 
the vagina. Any variation of this is an indi- 
cation of pathology of the genital tract and a 
lowered breeding efficiency. 


The character of the vaginal mucus has 
been tabulated on all females inseminated at 
Carnation Milk Farms for the past two years. 
All breeding is done artificially and a special 
effort is made to massage the mucus from the 
vagina at time of service. Breeding is done 
on the day of heat and the day following in 
most cases. This information has been sum- 
marized to determine whether the character 
of the mucus at heat has any relation to the 
conception rate of such cattle. It was found 
that cows or heifers with definitely clear 
mucus on the day of heat and the day follow- 
ing, had the highest conception rate of aay 
group. The next highest conception rate oc- 
curred in the group having clear mucus on the 
day of heat which became slightly cloudy or 
opaque on the day following. Cows showing 
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slightly cloudy mucus on both days conceived 
reasonably well, whereas definite cloudiness 
on either day was associated with a low con- 
ception rate. Cows showing no mucus on the 
first or second day had a lower than average 
breeding effeciency as did those animals in 
which vaginal mucus was watery. A few were 
bred that showed a purulent discharge when 
in heat, just to gather data. A small percentage 
of this group conceived but all conceptions 
did not end in normal pregnancy. 

It is universally agreed that endometritis is 
a definite cause of infertility but the question 
remains as to etiology. One assumption is that 
most of these are initiated at parturition or 
during the puerperal phase postpartum. As 
the act of normal birth is observed, it is noted 
that many times during the early stages of 
labor, the feet and head of the calf are pushed 
out, then retracted when the cow relaxes. The 
cow may lie down and work for a while and 
then arise, at which time the weight of the 
calf carries it well back into the uterus again. 
This same process is repeated when the pla- 
centa is passed. The uterus, being susceptible 
to infection at this time, is easily contaminated 
from the natural surroundings. Abnormal con- 
ditions such as poor husbandry, dystocia, or 
retained placenta, greatly accentuate the 
chances for puerperal infection which termi- 
nates as a chronic endometritis. 

The retention of fetal membranes is a com- 
mon complication of pregnancy in dairy cows 
and has a marked relationship to chronic en- 
dometritis. Dr. E. M. Gildow and Dr. William 
M. Thorning conducted a careful study to 
determine the relationship between breeding 
efficiency and the’ occurrence of retained 
placenta*. They found that in no case was the 
subsequent breeding efficiency as high as it 
was prior to the infection. However, 60% had 
a subsequent breeding efficiency slightly 
higher than the herd average, whereas 40% 
had a breeding efficiency much lower than 
herd average. In other words, infertility was 
experienced in only 40% of the retained pla- 
centa cases in this study. It can be concluded 
that breeding efficiency is lowered in most 
cases following retained placenta. However, 
animals of better than average reproductive 
performance can be expected to maintain a 
fairly high level of breeding efficiency follow- 
ing retained placenta and, conversely, cows 
of low breeding efficiency cannot be expected 
to approach the herd average in subseqeunt 
Teproductive cycles. There was no correlation 
between the length of time the placenta was 
retained and subsequent breeding efficiency. 

Endometritis is occasionally caused by an 
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ascending infection from the vagina or cervix 
but such cases are in the minority because 
once the uterus becomes contracted to a non- 
gravid state, there is little chance for infection 
from the non-specific diseases. 





Fig. 1. Treatment room in the hospital at the 
Carnation Milk Farms, Carnation, Wash. 


Salpingitis 


Salpingitis results from metritis of a virulent 
nature or of long standing, and may occur in 
one or both tubes. Bilateral salpingitis usually 
leaves a permanently sterile cow and the prog- 
nosis is definitely guarded in unilateral infec- 
tion. This condition is rather difficult to 
diagnose; however, if the tubes can be pal- 
pated per rectum and they appear enlarged 
and nodular, salpingitis should be suspected. 


FUNCTIONAL DISORDERS 
Endocrine Dysfunction 


Endocrine dysfunction ranks second as a 
cause of infertility in the dairy cow and cystic 
degeneration of the ovaries is a great offender 
in this group. Cystic ovaries vary considerably 
in their physical appearance and also in the 
manner in which they influence the estrous 
cycle. If a routine examination is given to a 
group of cows four to six veeks after calving, 
an appreciable number of thin walled cysts 
can be palpated. These have the character 
of typical follicular cysts, yet there is no evi- 
dence of estrum. On the other hand, there 
appears to be no luteal tissue in the ovary. 
Many of these cysts rupture spontaneously 
but some remain to lock the neuroendocrine 
system in a phase of anestrum. 


Follicular Cysts 


Follicular cysts are perhaps the most impor- 
tant type from the standpoint of infertility. 
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These vary in size from that of a normal 
follicle to that of a baseball. They may be 
multiple and deeply embedded, or they may 
be single and near the surface of the ovary. 
Large ones are easily diagnosed but small 
ones are readily overlooked unless a special 
effort is made to diagnose them. A follicular 
cyst should be suspected any time the cow is 
having irregular estrous cycles and the vulva 
is swollen without evidence of vaginitis or 
vulvitis. A iittle extra pressure on the ovary 
will often rupture a small cyst that one might 
have passed off as a normal ovary. To differ- 
entiate these small, firm cysts from a yellow 
body, the extra pressure on the ovary will 
partially dislodge the yellow body and one 
experiences a “crunchy sensation” that is 
pathognomonic. 


Luteal Cysts 


Luteal cysts are rather uniform in size, 
thick walled, and seldom become larger than 
6 cm. in diameter. The symptoms are those 
of anestrum for various periods. The cyst 
seldom ruptures spontaneously and treatment 
is necessary before the normal cycle is re- 
sumed. 


Luteinizing Failure 


Failure to form a yellow body might be 


confused with cystic degeneration of the 
ovaries, and is characterized by short heat 
periods. If one could check these cows rec- 
tally about one week after estrum, he would 
find that very little or no luteal tissue is evi- 
dent on the ovary; consequently, the cow is 
having regular, short heat periods at intervals 
usually less than 16 days. 


Anestrum 


Anestrum is a very important cause of in- 
fertility and here again, there are numerous 
causes. Atrophic or non-functional ovaries are 
rather common and easily diagnosed. Both 
Ovaries appear small and hard upon rectal 
palpation and remain unchanged at a subse- 
quent examination in one week. 

Retained yellow body is another cause of 
anestrum but is blamed for this condition 
much more frequently than is actually the 
case. The presence of a corpus luteum with 
the history of anestrous does not necessarily 
mean that it is retained. A diagnosis of re- 
tained yellow body can be made only after 
two or more examinations a week or ten days 
apart. If the ovary remains unchanged during 
this time, then a diagnosis of retained yellow 
body is justified. 
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Another cause of anestrum which is not un- 
common, is an occupied uterus. Anything in 
the uterus, such as pus, excessive fluids, m:m- 
mified fetus, or in the event of pregnaricy, 
which prohibits the uterus from contrac:ing 
to a near non-gravid state, prevents estrum 
from occurring. Pregnancy should be readily 
diagnosed in young cows at 35 days and 
40 to 45 days in mature cows. This, of course, 
is a primary prerequisite of the sterility 
specialist. Other abnormalities must also be 
recognized at an early date. 

Silent heat is frequently thought of as 
anestrum due to a retained yellow body. This 
condition is much more prevalent than a re- 
tained corpus luteum and can be diagnosed 
only by careful observation and two or more 
rectal examinations during the normal period 
of an estrous cycle. Estrum is characterized 
by a definite group of symptoms which are 
familiar to all dairymen and easily recognized 
when all symptoms are apparent. However, 
when only the minor signs are present, they 
are easily overlooked and the cow is thought 
of as being in a phase of anestrum. 

To diagnose silent heat, it is necessary to 
become acquainted with the changes which 
take place in the genital tract during a com- 
plete estrous cycle. Estrum is characterized 
in a normal cow by a very tight and contracted 
uterus and there is, in most cases, a Graafian 
follicle 6n one ovary. A copious flow of 
mucus can be massaged from the vagina and 
there is a hyperemia of the vaginal and vulvar 
mucosa with an enlarged clitoris and vulva. 
Metestrum is characterized by a relatively 
tight uterus but the follicle has ruptured and 
the new yellow body has begun to fill in the 
crater; both ovaries approximate each other 
in size. About 80% of all cows show signs of 
bleeding from the vagina one to three days 
after a heat period. 

In diestrum, the yellow body is being 
formed and reaches maturity at ten to 12 
days. The uterus is somewhat flaccid and the 
vaginal mucosa is pale and somewhat dry. In 
proestrum, the yellow body is in the stage of 
regression, the uterus has begun to tighten up 
and there may be mucus secretion several days 
before heat. Here again, the ovaries may ap 
proximate each other in size and proesirum 
is difficult to tell from metestrum by rectal 
palpation alone. If any of the above changes 
are recognized during the period of examina- 
tion, one can assume that the cow is having 
heat periods without visible signs. 


Delayed Ovulation 
Delayed ovulation is a functional discrder 
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which accounts for numerous cases of infer- 
tility. The cow has normal estrous cycles and 
there is no evidence of endometritis, yet re- 
peated insemination fails to produce concep- 
tion. Other cases will show normal heat 
periods followed by a short heat two or three 
days later. If it were possible to examine these 
cows 2 day or two after heat, many of them 
would be found to have the follicle still in- 
tact. By this time, sperm cells will have 
perished and conception is impossible. 


Management 


Menagement is an important factor in in- 
fertili‘y in some herds and is difficult to con- 
trol. \fost infectious diseases can be attributed 
to pocr management and their importance has 
been discussed. Another very definite pre- 
dispos.ng factor which is strictly an environ- 
menta: one, is the 365 day production record 
which is so common in better herds. In order 
that the cow might milk the full year, she is 
not bred until nearly five months after calv- 
ing. Heavy feeding usually accompanies this 
type of testing and by the time the cow is 
bred she has passed her natural time of 
breeding and has begun to lay on fat. The 
uterus becomes embedded with fat, making 
it larger and heavier. This enlarged uterus 
then assumes a position anterior and ventral 
to the pelvis which makes it difficult to func- 
tion physiologically. Uterine secretions collect 
in the horns of the uterus and a flaccid con- 
dition develops. The flaccid uterus, in turn, 
predisposes an endocrine upset which results 
in cystic ovaries. When this condition occurs, 
it is difficult to correct. 


Nutrition 


Nutrition is always suggested as a factor in 
infertility, especially under extreme nutritional 
deficiencies. This usually presents a herd 
problem that is too lengthy to discuss in this 
paper. However, it should be stated that nu- 
trition plays an important part in fertility 
under circumstances of stress, such as a drouth 
or a long hard winter. There are many miscon- 
ceptions held concerning the practical use of 
minerals and vitamins. There is the notion that 
poor feed, such as straw or poor hay, can 
economically be converted into a good feed 
by the addition of a mineral or vitamin sup- 
plement. The second misconception deals with 
the need for special mineral and vitamin sup- 
plements for reproduction. Usually the need 
is for more and better feedstuffs and additional 
protein rather than for supplements which 
are thought to be necessary for reproduction. 
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In general, with few exceptions, practical ra- 
tions that are satisfactory for maintenance 
of mature farm animals in a vigorous con- 
dition and for growth of young animals, are 
also satisfactory for reproduction‘. 


Fig. 2. Stocks are designed to confine cows for 
examination for pregnancy or treatment of the 
genital tract. 


HEREDITARY FACTORS 


A fact not realized by many animal breeders 
is that fertility is an inherited characteristic 
just as are milk production, body conforma- 
tion and other characteristics. Many families 
within breeds have largely eliminated them- 
selves and even whole breeds of livestock have 
passed out of existence because of poor repro- 
ductive performance‘. 


High Production 


High production is generally thought to be 
a direct cause of lowered fertility. This might 
be true in individual cases which sacrifice high 
production at the expense of their general 
health. However, if the character for high 
fertility has been bred into a given family 
along with the high production, then there is 
no decrease in breeding efficiency. This can 
be demonstrated by citing the famous Madcap 
cow family at the Carnation Milk Farms. 
This family has held more records in both 
milk and fat production than any other family 
of any breed of dairy cattle in the entire 
world, yet it has grown to be the largest 
family in the herd because of excellent repro- 
ductive efficiency. 


. Anatomical 


Anatomical defects are inherited character- 
istics which tend to reduce reproductive effi- 
ciency. One of these defects is chronic 
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prolapse of the vagina. Any prolapse that 
protrudes from the vulva is likely to hecome 
progressively worse until it is a definite 
source of infection to the genital tract. Con- 
ception is delayed and in many cases impos- 
sible until the condition is corrected. The fact 
that it is an inherited characteristic makes 
treatment undesirable because of the chance 
of perpetuating a breeding unsoundness. An- 
other anatomical condition which offers a poor 
breeding prognosis is the horizontal vulva and 
relaxed vagina. This arrangement makes it 
easy for the genital tract to become contami- 
nated and conception is delayed. This condi- 
tion also occurs in dam-daughter pairs. 


Twinning 


Twinning in dairy cattle is also an inherited 
characteristic which tends to lower breeding 
efficiency. The high percentage of retained 
placenta after twinning has a direct influence 
on the breeding future of that cow as was 
discussed under the topic of retained placenta. 
The subsequent female offspring may have an 
anatomical defect in their genitalia whether 
they are twin to a male or twin to another 
heifer. The breeding status of the free-martin 
heifer is well understood but there also ap- 
pears to be a higher than average number of 
twin heifers that are sterile because of under- 
developed genitalia. 


TREATMENT OF INFERTILITY 
IN DAIRY CATTLE 


A review of the etiology of infertility in 
dairy cows has been presented with suggestions 
on diagnosis. Treatment of these various con- 
ditions follows: 


Brucellosis 


Brucel'osis must be handled as a herd prob- 
lem to eradicate the disease and this procedure 
is well known to all. Infertility resulting from 
brucellosis is due to retained membranes and 
metritis which follow abortion. Treatment will 
be discussed under retained placenta. 


Trichomoniasis 


Trichomoniasis is usually a self-limiting dis- 
ease in the female if sexual rest is given for 
three heat periods or three months. If the 
early abortions are complicated with infection 
of the uterus, then treatment for metritis is 
indicated. The bull, of course, is difficult to 
cure and unless he is of outstanding value, 
treatment is economically unsound. Artificial 
insemination is a big factor in controlling the 
disease but will not entirely eliminate it as 
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there may be some spread through the semen 
from an infected bull. 
Vibriosis 
Vibriosis is also somewhat self-limiting when 
females are given sexual rest. All cows 
which abort or fail to conceive after three 
services and which have been expos:d to 
Vibrio fetus infection, should be treated with 
intrauterine injections of 1 gm. dihydrostrepto- 
mycin in 30 to 50 cc. of sterile water. Semen 
from an infected bull should be treatec with 
1,000 units of dihydrostreptomycin su'fate per 
milliliter of diluted semen. 
Vaginitis 
Vaginitis of the mild, non-specific type 
responds well to the sulfonamide or antibiotic 
ointments that can be applied locally to the 
entire vaginal mucosa. Small daily doses of 
stilbestro] at the rate of 10 mg. per day for 
three days and then twice a week for two 
weeks will aid the local therapy by effecting 
a cellular change of the vaginal epithelium. 
Vaginitis of a severe nature responds best to 
radical treatment with caustic iodine, made up 
of one part iodine crystals, one part potassium 
iodide, and two parts water. The vagina and 
posterior cervix are swabbed with this prepa 
ration. Sloughing of the mucous membrane 
and the offending pustules or granules follows. 
The antibiotic ointments shou'd be used after 
sloughing to control infection. 
Cervicitis 
Cervicitis is handled in much the same 
manner as vaginitis. Treatment consists of 
grasping the posterior cervix with suitable for- 
ceps and, with steady traction, it is pulled 
toward the vulva where it can be swabbed with 
2% tincture of iodine. This should be done 
once a week until the inflammation. subsides. 
If the posterior cervix has several prominent 
flaps with alternating deep fissures which re 
main infected, these should be removed with 
a heavy pair of scissors. The cervix is drawn 
into the vulva as described above for this 
operation. Little pain and only slight bleed- 
ing accompany the surgery which ass:sts @ 
effecting recovery when topical therapy fails 


Endometritis 


Endometritis is treated with small daily 
doses of stilbestrol, 10 mg. daily for three 
days, then twice a week for two week:, fol 
lowed by intrauterine injections of antiiotics 
or other antiseptic agents. Prolonged stil bestrol 
therapy will relieve symptoms of many case 
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without further medication. This acts by keep- 
ing the uterus in a semi-rigid state for a period 
of two weeks during which time blood supply 
is increased, uterine secretions are increased, 
favorable cellular change takes place in the 
endometrium, and a general cleansing of the 
uterus is effected. This dosage usually will 
not cause estrum. If it does, perhaps the cow 
was on the verge of becoming cystic, therefore, 
actuelly acting as a diagnostic agent for pend- 
ing cystic degeneration of the ovaries. The 
mos: popular intrauterine treatment and the 
one recommended is the injection of 500,000 
units penicillin and 1 gm. dihydrostreptomycin 


Fig. 3. Dr. P. M. Hinze demonstrating technic for 
intrauterine therapy by cervical fixation via the 
rectum. 


into the uterus one or more times between 
heat periods. Other drugs that are frequently 
used are the triple sulfonamide ointments in a 
water soluble base, furacin® solution, terra- 
mycin, and aureomycin. 

Whatever the drug of choice might be, it is 
necessary to develop a technic whereby the 
medicant is placed in contact with a large part 
of the uterine mucosa. A small bore catheter 
is necessary for intrauterine treatments and it 
is necessary that the cow be well confined and 
relaxed while the operation is being done. The 
catheter is passed into the uterus by the cervi- 
cal fixation method and then directed into one 
horn as far anterior as it is safe to go. One 
half the prescribed dose is injected into that 
horn by the aid of an assistant, then the opera- 
tion is repeated in the other. The uterus is then 
pushed forward over the brim of the pelvis 
and held there for several seconds while the 
medicament is massaged throughout. Entrance 
to the uterus can be accomplished at any time 
during the estral cycle in 95% of all cows. It 
i$ not necessary to wait for a heat period to 
start treatment. Virgin heifers can seldom be 
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units of penicillin and 1 gm. of dihydrostrepto- 
mycin into the uterus at this time. If the cow 
shows no septicemia in the meantime, it is 
unnecessary to enter the uterus again for at 
least four days. Few membranes can be re- 
moved at the end of 48 hours or even 72 
hours that cannot be taken at 24 hours. The 
least number of times the uterus is entered, 
the better are the chances for complete 
recovery. 

On the fourth or fifth day, the membranes 
have usually separated from the uterine car- 
uncles and can be removed intact, or they 
entered even when in heat unless a very small 
catheter is used. 


Retained Placenta 


Retained placenta and its treatment is a 
controversial topic with many solutions. How- 
ever, if subsequent sterility is to be avoided, 
a routine must be developed which will bring 
the uterus back to normal in the shortest pos- 
sible time. To accomplish this goal, one must 
first avoid unnecessary trauma to the uterus, 
and second, prevent infection from reaching 
the septic stage. The placenta should be re- 
moved at the end of 24 hours if it can be 
removed easily. If the cotyledons are large 
and the membranes tightly adhered, the pla- 
centa should be left to slough away naturally. 
Infection is controlled by injecting 500,000 


®Eaton Laboratories, Inc., Norwich, N. Y. 
have started to decompose and slough out. 
After the uterus has been emptied and con- 
tracted to about one-third of the gravid size, 
then another dose of the penicillin and strepto- 
mycin mixture should be injected. In 14 to 
18 days a 35 mg. dose of stilbestrol should 
be given to hasten the involution and help 
expel fluids that remain. If the vaginal mucus 
is cloudy at the first heat period, the cow 
should then be treated for chronic endo- 
metritis. 


Pyometra 


Pyometra is handled in much the same 
manner as endometritis. Diagnosis should be 
made at an early date for the most successful 
outcome. The uterus first should be emptied 
of its contents with stilbestrol injections, 35 
mg. daily for three days and then once a week 
for two weeks, then the intrauterine treat- 
ments with antibiotics will usually bring about 
prompt recovery. If the pus in the uterus is 
too thick to be expelled, it should be diluted 
with a small amount of saline solution and the 
mixture siphoned off with a large bore metal 
catheter or a rubber horse catheter. 
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Cystic Ovaries 


Cystic ovaries respond best to manual rup- 
ture plus hormone therapy. Many cysts that 
were described as occurring shortly post- 
partum will respond to rupturing alone and 
will need no other treatment. Most cases of 
follicular cysts require treatment with the 
luteinizing hormone for complete recovery. 
Chorionic gonadotrophin is the drug of choice 
and the dose that has given the most uniform 
results is 2,500 international units (I.U.) 
intravenously at the time the cyst is ruptured 
and repeated in 48 hours. An alternate treat- 
ment is the intramuscular injection of a 10,000 
unit dose, repeated in 21 days if indicated. 
Sheep pituitary extract may also be used intra- 
venously at the rate of ten provisional rat 
units, repeated in one week if necessary. Some 
cases respond to one drug when they do not 
respond to the other but on the whole, the 
chorionic gonadotrophin has given superior 
results. Treatment of the uterus should also 
be started if there is any evidence of endo- 
metritis, as cystic ovaries and a mild infection 
in the uterus often go together. 

Cystic yellow bodies are more difficult to 
rupture but once this is accomplished, they 
usually do not return. Repeated massage for 
several days will soften most luteal cysts to the 
point of rupturing. Chorionic gonadotrophin 
is the drug of choice but should it fail to bring 
about resolution of the cysts and normal 
estrum, then estrogens should be used to 
stimulate a heat period. Estradiol cyclopentyl- 
propionate (E.C.P.®) is a strong estrogen that 
has value in 5 mg. doses intramuscularly. 

Failure to form a yellow body as character- 
ized by short, regular heat periods is also 
treated with chorionic gonadotrophin. A 
2,500-unit dose given intravenously during the 
heat period or three or four days after heat, 
will stimulate the development of luteal tissue 
and lengthen the estrous cycle. 


Anestrum 


Anestrum must be treated according to the 
cause. Atrophic ovaries seldom respond to 
stilbestrol injections but do respond to the 
more powerful estrogen, E.C.P., in 5 to 10 mg. 
doses. If this fails to produce heat, 1,000 IU. 
of the follicle-stimulating hormone from preg- 
nant mares serum (P.M.S.) will often furnish 
the necessary stimulus. This product causes 
ovulation three or four days after injection 
(intramuscular) without the external symp- 
toms of estrum. If this occurs, a normal heat 





®The Upjohn Company, Kalamazoo, Mich. 
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period will usually follow in 24 to 27 dzys. 

Anestrum due to a retained yellow bocy is 
usually corrected by the use of estrogens. Stil- 
bestrol in 35 mg. doses, repeated daily for 
three days will produce estrum in 80 to 90% 
of these cases. E.C.P. also has value in 5 to 
10 mg. doses. As a last resort, the yellow 
body should be enucleated. 

Anestrum due to an occupied uterus will 
correct itself if the uterus is emptied. A «mall 
mummified fetus is readily expelled with estro- 
gen therapy, followed by posterior pituitary 
extract in large doses. The cervix fails to 
dilate enough to allow a large mummy through 
and even though temporary estrum is pro- 
duced, the uterus fails to empty itself and a 
permanent case of sterility is the result. Here 
again, the yellow body should be enucleated as 
a last resort. 

Delayed ovulation is best treated by iniject- 
ing 1,000 I.U. of follicle-stimrlating hormone 
intravenously at the beginning of estrum and 
breeding the cow toward the end of the heat 
period. If conception does not occur at this 
heat period, the animal should be bred again 
at the next heat period without further treat- 
ment. Many cows conceive on the second heat 
period after injection instead of the first. 
Pregnant mare’s serum should not be given 
when a fully formed yellow body is present 
because there is a chance of a cystic degenera- 
tion occurring which will throw the cow into 
anestrum for a considerable time. Chorionic 
gonadotrophin in 500 unit doses intravenously 
early in the heat period will cause ovulation 
at the proper time as will small doses of the 
various estrogens, but the results have not been 
as uniform as when the follicle-stimulating 
hormone from pregnant mares serum has been 
used. 


Summary and Conclusions 


A review of the etiology of sterility and in- 
fertility in dairy cattle has been presented, 
with suggestions on diagnosis and treatment. 
Successful treatment depends upon proper 
diagnosis and this can be made in many cases 
only after repeated examinations are done in 
a routine fashion. This necessitates the need 
for a program whereby the herd can be ob- 
served and treated at regular intervals. ‘he 
better acquainted one becomes with a g'ven 
herd of cows, the easier it is to recog:-ize 
pathology in the early stages and presc:ibe 
treatment at a time when it is most effect:ve. 
The role of the veterinarian in sterility work 
is governed, unfortunately, by economic c?n- 


(Continued on page 406) 


VETERINARY MEDIC :NE 





—ornt aw 


a <4 


nr 





Ze Kaw’ 


|} +¢ 
— 
= 


eaanerTrpmro~=< TF = 


ie Te TBO ae a Oo 


US SF OO HS OO OC 


a ee 








Apple Poisoning In Dairy Cows 


STANFORD D. MERRILL, V.M.D., Augusta, Maine 


PPLE poisoning is observed in the North- 

. east in the autumn and is an illness 
apparently resulting from ingestion of some 
substance in or formed by apples. It occurs 
as the result of eating fruit which never has 
been sprayed, and these remarks will be con- 
fined to that category of apple sickness. That 
caused by ingestion of sprayed apples is cov- 
ered in descriptions of poisoning due te 
chernicals. 

There are many old apple trees in some of 
the pastures in Maine and other New England 
states. These trees may be the so-called natu- 
ral fruit or parts of orchards which have been 
negiected and are no longer harvested. 


Most farmers are familiar with this poison- 
ing in its milder form and may or may not 
call for veterinary assistance when confronted 
with the problem. They call the cows “drunk” 
as the animals’ looks and actions are sugges- 
tive of this condition. If the case is mild, it 
may pass off without treatment or the farmer 
may give some raw linseed oil, mineral oil, or 
epsom salt to assist recovery. 


Cause 


Cause of poisoning is unknown. Veteri- 
narians have offered various opinions and 
theories. Experimental work will be neces- 
sary to identify the chemical or substance. 


Alcohol formation has been suggested. In- 
terval between ingestion of apples and symp- 
toms of poisoning appears too brief to 
substantiate this theory. Malic acid, which is 
found in unripe and sour apples, has also been 
incriminated as the cause. Hydrocyanic acid 
(possibly from the seeds) has been suggested 
as the reason for illness and sometimes death, 
but the symptoms are not those associated with 
poisoning by this chemical. 


In the fall of 1944, heavy winds swept over 
Maine and a great number of unripe or im- 
mature apples were blown from trees. Within 
a couple of days there were numerous cows 
extremely ill and many died. One horse, at 
least, died from overeating this fruit. As a 
result of this particular circumstance, many 
veterinarians wondered if the immature apples 
were more toxic than the mature ones. How- 


OCTOBER 1952 


ever, with the passage of time, most are of 
the opinion that the symptoms and course of 
the disease are in ratio to the amount ingested 
rather than to the state of ripeness. 


Hand feeding of apples in the barn during 
the winter is not accompanied by illness. Apple 
pulp or pomace, the residue from cider mills, 
is fed without injurious effect. Of course, 
when fed in this manner, the amount is limited 
and is regarded only as a supplement to the 
regular ration. About a shovelful is fed daily. 
However, hand feeding is not extensive as it 
is considered by farmers that the food value 
of apples is slight for dairy cows. The danger 
of choke is also a deterrent to feeding whole 
apples. 


Symptoms 


Symptoms of illness are first observed from 
18 to 24 hours after ingestion of fruit. The 
most disturbing early symptom is the cessation 
of milk flow. This is.accompanied by inappe- 
tence and dullness. If the illness becomes 
worse, there is staggering, diarrhea, weakness, 
paresis, pain, coma, and death. 


Symptoms may progress to any point in the 
course of the disease, halt, and the patient re- 
cover. Probably few recover without treat- 
ment if the course has proceeded to the point 
of weakness and paresis. 


A New York veterinarian reports three 
cows, which had apparently recovered or 
greatly improved from apple poisoning, died 
within a short time after drinking a large 
amount of water. The water was from two 
different sources and considered potable. 


Treatment 


Treatment for these cases, in general, is the 
same as is used for organic and inorganic 
chemical poisonings. 

Laxative (mineral oil, raw linseed oil, 
magnesium hydroxide, epsom salts and com- 
mercial preparations) may be followed by de- 
toxicants (methylene blue, sodium thiosulfate 
and sodium nitrite and dextrose) intravenously 
and orally. Calcium and dextrose solutions 
intravenously are used in many cases. Stimu- 
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lants administered parenterally and orally are 
required during stages of depression. 

One practitioner has stated that the newer 
surface tension modifiers used in frothy bloat 
and tympany are beneficial. 

It is noteworthy that while one treatment is 
successful in some cases, it may not be in 
others. Symptomatic treatment is indicated 
until the cause of poisoning is definitely es- 
tablished; when more specific treatment is 
devised. 

Rumenotomy and removal of the apples 
has been suggested, but the writer has no 
knowledge of its being tried. 

Some of the worst cases unexpectedly re- 
cover under intense symptomatic treatment. 


Prevention 


Prevention consists of educating livestock 
owners not to allow cows to consume large 
amounts of the fruit at any one feeding. 
Apples in the pasture should be picked up 
after a wind-blow before allowing animals to 
enter the plot. Removal of the trees is also 
logical prevention. If the trees are few and 
there are enough cows to keep the daily drop 
of apples eaten, with no individual having too 
many, serious illness will not develop. Good 
fences may be recommended. 

Of course, an additional complication may 
be choke, but that is another tale of woe. 


Summary 


1. Apples ingested in large amounts by 
cattle cause a poisoning which may be fatal. 

2. The cause is not definitely known. Im- 
mature fruit possibly is more toxic than 
mature. Alcohol or malic acid or hydrocyanic 
acid has been suggested as the toxic principle. 

3. Symptoms are similar to other poison 
cases. Cessation of milk flow, anorexia, dull- 
ness, staggering, diarrhea, weakness, paresis, 
pain, coma, and death. 

4. Symptomatic treatment is recommended. 

5. Prevention by controlled feeding or not 
allowing access to apples. 
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Infertility in Cows 
(Continued from page 404) 


ditions and it may be necessary for him to 
make certain concessions with the dairyman 
in order that he may proceed on a herd basis. 

To keep the owner’s confidence in the pro- 
gram, a prognosis should be made in each case 
of infertility in regard to the extent of time 
and treatment necessary for recovery. Time 
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is the veterinarian’s ally in sterility work if the 
dairyman agrees to a herd program; otherwise, 
results are expected from a single treatment 
and the outcome is generally disappointing. 
Early pregnancy examinations should be made 
on all cows in the herd, as a pregnant cow is 
a great morale booster for the veterinarian and 
the dairyman alike. It is impossible to cure 
all cases of infertility but, if one will s'ow 
down and make an effort to diagnose each 
individual case, a high percentage of non- 
breeding cows can be brought back as useful 
producers. 
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Veterinary Service to the Poultry 
Industry 


In its annual report, the Poultry Committee 
of the Wisconsin Veterinary Medical Associa- 
tion, concluded with recommendations as 
follows: 

“1. That the veterinarians of Wisconsin 
avail themselves of the various opportunities 
to become better informed and to keep abreast 
of the developments on diagnosis and treat- 
ment of poultry diseases. 

“2. That the Association directly and 
through the sectional and county associations, 
sponsor short courses and refresher courses 
dealing with the more common and newer 
poultry diseases. 

“3. That the veterinarian take an interest in 
poultry and in poultry disease prevention and 
control, which is commensurate with the cur- 
rent and expanding importance and value of 
the poultry industry of Wisconsin. By so doing, 
he will render the complete service his clientcle 
should expect of him. At the same time, he 
would increase his prestige, as well as the 
scope of his service. He would win back a 
field of veterinary practice which has been 
largely diverted to feed dealers, hatcherym<n, 
and druggists who admittedly are not qualified 
to fulfill the important function of disease 
suppression so vital to a successful poultry 
industry.” 





VETERINARY MEDICINE 








| 


Oo SS. SB. PE. 





be 


~~ & Ooo wer rhe 


<= 2 eo 











Evaluation Of Neomycin Sulfate In 
Treatment Of Bovine Mastitist 





A. R. DRURY,* D.V.M., M.S., East Lansing, Michigan 


EOMYCIN** as an antibiotic of thera- 
LN peutic significance was first brought to 
the attention of investigators in 1949 by Waks- 
man and Lechevalier*. Waksman, Frankel, 
and Grassle* and Hobby, Lenert and Dough- 
erty’ established a bacterial spectrum for the 
antibiotic which indicated the product to be 
effective at low leve!s of concentration against 
various pathogenic organisms. They showed 
neomycin effective against many common 
Gram-negative and Gram-positive organisms. 
Because of the numerous genera of organ- 
isms known to cause infectious mastitis, it was 
logical that the use of this drug for mastitis 
should be investigated. 


Since no reports existed indicating the effec- 
tive levels of neomycin needed to inhibit 
specific organisms, early work was in vitro 
studies to determine the optimal amounts of 
the antibiotic. When it was known how much 
was needed, it was paramount to know if the 
material was irritating to udder tissue. Follow- 
ing these determinations, studies on retention 
of the antibiotic in the udder were undertaken. 
Since all preliminary observations of the drug 
were favorable, clinical cases of mastitis were 
treated. 


Materials and Methods 


The sensitivity tests were carried out as 
follows: Cultures of Streptococcus agalactiae, 
Streptococcus dysgalactiae, Staphylococcus 
aureus, Escherichia coli, Streptococcus uberis, 
and Pseudomonas aeruginosa isolated from 
cases of infectious mastitis were used. 


Irritation studies were made on normal 
healthy udders of cows by infusing 0.25 gm. 
to 5 gm. amounts and making the following 
determination on the milk; leukocyte count, 
direct microscopic, methylene blue, resazurin 





iThis article was taken from a thesis prepared in 
ogy cae of a Master’s Degree at Michigan 
ollege. 


*Michigan Agricultural Experiment Station, De- 
geetment of Surgery and Medicine, East Lansing, 
ournal no. 1354. 


**All the neomycin used was furnished through 
ire courtesy of The Upjohn Company, amazoo, 
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test, pH, chloride content, and standard plate 
count. These cows were milked by hand twice 
a day, fed and housed in a conventional 
manner. 


Assays of neomycin concentration in blood 
and milk were made by a method adopted 
from streptomycin assay using Bacillus subtilis 
spores. This was a disc procedure involving 
standards and graphs to plot unknowns. 

Diagnosis of mastitis was in all instances 
based on direct microscopic examination of 
aseptically collected incubated milk samples. 
Some’ were confirmed by cultural technics. 

All acute cases were treated when first seen. 
Treatment consisted of infusion of neomycin 
into the udder. Supportive treatment using 
sulfonamides orally or intravenously, rumena- 
torics, and rumen liquor transfers were em- 
ployed as needs of the patient indicated. 
Samples were collected prior to any treatment 
and diagnosis of causative organisms made at 
the laboratory. 

All instances of treatment of the chronic 
types of mastitis followed the reading of the 
samples. No other treatment except local in- 
fusion was given these animals. 


Results and Discussion 


Sensitivity of Organisms. Table 1 shows the 
micrograms of neomycin per ml. needed to 





TABLE 1. Number of Microg of Neomycin Sulfate 
Required to Inhibit Mastitis-causing Organisms for 
48 Hours In Vitro 








Test Organism ist Trial 2nd Trial 3rd Trial 





Str. agalactiae $15 0.02 0.02 0.039 
Str. dysgalactiae $22 0.02 0.02 0.02 
Str. uberis $29 0.01 0.01 0.01 
Staph. aureus $26 0.04 0.04 0.04 
E. coli $30 0.31 0.155 0.31 
Ps. aeruginosa $33 1.25 1.25 1.25 








inhibit the growth of the most common causa- 
tive organisms of mastitis for 48 hours. The 
range is from a high of 1.25 micrograms for 
Ps. aeruginosa to a low of 0.01 micrograms 
needed for Str. uberis. Str. agalactiae and Str. 
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dysgalactiae were inhibited by 0.02 micrograms 
per ml. Staph. aureus required 0.04 micro- 
grams to hold it in check for 48 hours. In 
two of the three trials, 0.31 micrograms per 
ml. were sufficient for E. coli. In the third 
trial, 0.155 micrograms were needed. These 
resu'ts compared very well with those of 
Johnson and Collingsworth* which indicated 
the strain of Staph. aureus they reported on to 
need 0.01 micrograms per ml. The E. coli 
they used required 0.11 micrograms per ml. 
and Ps. aeruginosa 0.33 micrograms per ml. 
Irritating Effect on the Udder. In the even- 
tual acceptance of a drug for mastitis treat- 


Retention of Neomycin 


Milk. A cow (H22) in the middle of her 
lactation period, giving approximately 15 Ib. in 
the morning and 8 Ib. in the evening, was 
infused with 1 gm. of neomycin in 10 ml. of 
sterile distilled water in the RF; 0.5 gm. neo- 
mycin in 10 ml. of water in LF; 0.5 gm. neo- 
mycin ointment in LR and 0.25 gm. neomycin 
ointment in the RR. Milk was collected and 
assayed at 7, 24, 32, 48, 55, 72 and 80 
hours. The peak concentration was found at 
seven hours and progressively decreased to 72 
hours; at 80 hours only a small zone of inhibi- 


TABLE 2. Biological and Biochemical Response of Cow Experimentally Infected with 
Str. agalactiae $15 and Treated with Neomycin Sulfate 








Direct 
Microsc 


Date ope 
RF LF LR RR 


RF 


Leukocyte Counts 
LF LR 


Chloride content 


RR RF LF 





100T 
200T 


300T 
400T 


4-71-51 

4-10-51 
4-10-51 
4-11-51 
4-13-51 
4-16-51 
4-16-51 


20M 
15M 
10M 
.25 gm. neomycin RF; .5 be -4 
All injections in 10 ml. sterile distilled water. 
15M 10M 
12M 10M 
10M 8M 
™ 8M 
1M 1M 
400T 200T 
200T 300T 
60T 100T 


15M 
14M 
8M 


4-17-51 
4-18-51 
4-19-51 
4-20-51 
4-21-51 
4-23-51 
4-24-51 
5-7-51 


All quarters injected 2 ml. of 24 hour broth culture of Str. agalactiae $15 


14 
14 


200T 
100T 


100T 
100T 


14 
.14 


14 
14 
12M 18 
15M 
10M 


15M 
14M 
5M 


.20 
.20 
.20 


.20 
.20 
19 


gm. LR; .5 gm. RR repeated in RR 4-17-51. 


.20 
.20 
.20 
.20 
16 
14 
14 
.14 


10M - 
12M 
8M 
10M 
1M 
100T 
200T 
100T 


10M 
10M 
10M 
8M 
600T 
100T 
100T 
60T 








*Antibiotics present. 
°Antibiotics are absent. 


ment, little or no irritating effect on the udder 
is of prime importance. Changes in the milk 
with respect to gross appearance, pH, chloride 
content and leukocyte counts are indications of 
irritating effect of a product when placed 
within the udder. 


Amounts varying from 0.25 gm. to 5 gm. 
were infused into the mammary gland. Milk 
samples were collected at regular intervals 
until the milk returned to normal. Even 5 gm. 
did not cause any abnormal gross appearance 
of the milk when observed on the strip cup. 
At no time was there local swelling or redness. 
In all instances, the leukocyte counts returned 
to normal by 104 hours. Table 2 shows the 
results of various determinations following in- 
fusion of varying amounts of neomycin into 
the udder of an infected cow. 
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tion was evident from the foremilk. This zone 
was below the limits of measure. 


A second cow (B-20) was infused with 0.25 
gm. neomycin sulfate in 20 ml. water into the 
RF quarter of the udder; 0.5 gm. in 20 ml. of 
water into the LF and 0.5 gm. neomycin sul- 
fate in 20 ml. aluminium monostearate in LR. 
A high concentration was evident one hour 
afterward. This was followed by a rapid de- 
crease in antibiotic concentration in both quar- 
ters that received the aqueous solutions. The 
quarter receiving the aluminium monostearate 
did not reach levels as high as the quarters that 
received the aqueous material. A third cow 
was infused with the same amounts of neo- 
mycin but half the volume of vehicles. Levels 
were not as high nor as lasting. Results of 
cows H-22 and B-20 appear in table 3. 
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Judging from the amount required to inhibit 
the growth of the causative organisms in the 
in vitro tests and the results of the concentra- 
tion in the udder at various time intervals it 
appears that in the event follow-up treatment 
is indicated the time to give it is after a 48- 
hour period. 

Blood. A total of four cows received the 
antibiotic by intramuscular injection and their 
blood was assayed for neomycin at 1, 2, 3, 4, 
5, 6, 7, 8, 9, 11 and 24 hours. Results are 
shown in table 4. One animal (J25), a Jersey 
cow weighing 750 lb. received 2 gm. of neo- 
mycin sulfate in 10 ml. of sterile distilled water 


solvents. Milk was collected several times 
during these trials and did not show amounts 
of neomycin sufficient for detection. 


Clinical Results and Discussion 


A total of 261 cases of streptococcus mastitis 
were treated with aqueous solution of the test 
drug. Two hundred and eight eventually were 
cured. Of these, the first five were treated 
with only 0.25 gm. and none responded. All 
were subsequently treated with 0.5 gm. and 
responded. Twenty-nine were treated on suc- 
cessive days with 0.25 gm.; 24 of these treat- 
ments proved successful. Of the remaining 


TABLE 3. Assay of Neomycin in the Milk Expressed as Micrograms Per Ml. 


Cow H22 








Amount of drug and 


Vehicie ? 


Intervals by Number of Hours 


32® 48% S5* 72* 80* 





. neomycin 10 ml. water RF 
2m. neomycin 10 ml. water LF 
zm. teatube neomycin 

ointment LR 
gm. teatube neomycin 
ointment RR 


60 
50 


30 
25 


60 30 


40 30 


Cow B-20 


16 
10 


Bek: a > 


10 


6 








Amount of Drug and 
Vehicle 1 2 


Intervals by Number of Hours 
8 


8** 12 24 28 32 48 72 





0.25 gm. 700 
0.5 gm. 1000 
0.5 gm. 


neomycin 20 ml. water RF 
neomycin 20 ml. water LF 


neomycin 20 ml. aluminium 
monostearate LR 1620 


0 in RR 0 


156 
312 


60 
>a 


156 
156 


120 
156 


60 80 39 10. 
60 120 156 20 


10 


20 +39 10 20 
>i 6.6 .6 








*Complete milking. 
**Last few ml. of milk of the 8 hour milking. 


injected into the gluteal muscles. A detectable 
level persisted in the blood for eight hours. 
Another animal (H95), a Holstein cow weigh- 
ing 950 Ib. was given 2 gm. in 10 ml. of 
aluminium monostearate by the same method 
of injection. Levels were not as high and did 
not remain any longer than in the cow injected 
with the aqueous solution. Two additional 
animals (H80 and H75) received only 1 gm. 
of neomycin, the former in water and the latter 
in aluminium monostearate. Lower levels were 
attained in both instances and did not persist 
in the blood for as many hours. One animal 
was killed one week later and no abnormal 
Macroscopic findings were evident in the car- 
cass at the site of the injection. ‘ 


From these limited studies, it would appear 
‘that if blood levels are desired for a prolonged 
period, the drug, apparently, must be injected 
at eight-hour intervals when used in aqueous 


OCTOBER 1952 


227 treated, all were given an initial treatment 
of 0.5 gm. One hundred and seventy-seven of 
these were still negative at the seven-ten day 
test period and at the 21-30 day test period. 
Of the remaining 50, eight were retreated with 
0.5 gm. when found positive at the seven- to 
ten-day retest. Subsequent retest results indi- 
cated “cure” in three cases. 


The five remaining cattle were retreated 
with 0.5 gm. on two successive days. Two of 
these responded favorably and three did not. 
These three were treated on successive days 
with 100,000 units of penicillin. One responded 
favorably and two did not. These two were 
treated with aureomycin and subsequently with 
tyrothrycin to no avail. They were finally 
given up as incurable. One animal was lactat- 
ing in only two quarters; the others were lost, 
presumably, as the result of earlier infections. 
There was a great deal of induration evident 


409 














in all quarters. The reason that the cow was 
still available was that she was a foundation 
cow of a herd and had produced some out- 
standing progeny. The second cow was one 
of those cows which some farmers seem to 
keep as her milk seldom revealed any 
abnormality. 

The 26 cows treated for staphylococcal in- 
fections are difficult to discuss except from 
the standpoint of individual case history. All 
cows had shown an acute syndrome along with 
the presence of the organisms and a high cell 
count in the milk. One-half gram of neomycin 
was instil'ed into an affected quarter as early 
as possible. Confirmation of the type of infec- 
tion was gained later. When the cows had an 


succeeding days until external evidence of 
acute inflammation had subsided. Animals 
were always febrile so supportive treatment of 
sulfamethazine or penicillin was given paren- 
terally. When indicated, rumen stimulants were 
freely used. Cases were always treated prior 
to specific diagnosis and confirmation made 
later from the samples collected at the time of 
treatment. The majority of the cases were 
treated early in the infection. This may explain 
partially the excellent record of only one 
death in the entire series of coliform infected 
animals. Several were cows sold for salvage 


after recovery because they would be uneco- 
nomical producers. In many cases, the return 
to normal preinfection milk production and 


TABLE 4. Blood Levels of Neomycin Expressed as Micrograms Per Ml. 
Following Intramuscular Injections 











Cow Number 
Amount and Vehicle 
and Body Weight 


Time in Hours 
4 5 6 





(J-25) 2 gm. neomycin 
5 ml. water 750 Ib. 


(H-95) 2 gm. neomycin 
5 ml. aluminium mon- 
950 Ib. 


(H-75) 1 gm. neomycin 
5 ml. aluminium mon- 
ostearate 750 Ib. 0 6 

(H-80) 1 gm. neomycin 
5 ml. water 975 lb. v0 


ostearate 4.2 


6.5 7 10 


3.4 2.2 1.4 


4.2 2.6 


3 1.8 1.5 5 


8 6 2.8 od 








Micrograms of neomycin in the blood following a 


elevation of temperature, supportive treatment 
involving sulfamethazine orally or intraven- 
ously was utilized. When the cow was off 
feed, rumenatorics were administered. When 
the cow remained dull and showed evidence of 
atony of the rumen, rumen liquor transfers 
were effected. In some instances, penicillin 
was given intramuscularly. Of this group, 
only three cows died. It is not known how 
many lost the function of the afflicted quarter 
but some did. There was also some impair- 
ment of udder function in some animals that 
were considered “cured.” This cannot easily be 
measured. The encouraging results in these 
cases of staphylococcal infections may have 
been due in part to early medication. Also, 
since staphylococci vary so greatly in patho- 
genicity, the possibility of a chance encounter 
with a high percentage of strains of low patho- 
genicity should not be overlooked. 

In the course of these investigations, 18 
cases of coliform mastitis were observed. 
Treatment consisted of infusion of 0.5 gm. 
quantities of neomycin into each quarter on 
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single intramuscular injection. 


udder consistency was slow. 

Fourteen cases of Pseudomonas infection 
were diagnosed. With one exception, these 
were in herds treated by owners with agents 
obtained from sources other than their veteri- 
narian. Animals infected with this organism 
were given 0.5 gm. of neomycin on two suc- 
cessive days. Mi'k was usually thick and 
stringy at the time of treatment. This abnormal 
condition persisted for considerable time fol- 
lowing treatment. Eventually eight animals 
became useful producers again and six were 
removed from the herds as incurable. 

Neomycin was most effective in treating this 
infection. Other drugs used included peni- 
cillin, aureomycin, streptomycin, bacitracin, 
tyrothrycin and sulfonamide preparations. 

During the course of this study, four cases 
of yeast infections were recorded. These were 
all in one herd of 30 Holsteins. The herdsman 
had noted the irregu'ar appearance of flakes in 
his strip cup. Analysis of milk samples re 
vealed nothing significant except a possible 
contamination with yeast cells. The owner 
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had previously treated all animals showing 
flakes in the milk. He had used penicillin but 
to no avail. Subsequently, carefully collected 
milk samples disclosed two cows to be 
shedding yeast cells. Treatment by infusion 
of 0.5 gm. of neomycin corrected the condi- 
tion. Later another pair of cows in the same 
herd were likewise diagnosed as yeast infected 
and thought to be successfully cured with the 
same treatment. The owner had changed from 


TABLE 5. Summary of the 405 Quarters Treated 
with Neomycin Sulfate 








No. 
Infection 
Over- 


Type of No. 
F come Died 


Infection Treated Remarks 





Streptococci 261 208 
Staphylococci 26 23 
Coliform 18 17 
Pseudomonas 14 8 
Noninfectious 22 22 
Yeast 4 4 
Tota! 345 282 


6 sold for beef 








Summary of Cows Treated with Teatube Neomycin 
Streptococci 40 34 
Staphylococci 8 8 3 lost function 

of quarter 


1 lost function 
of quarter 


Coliform 6 6 


Noninfectious 11 11 
Total 65 59 








chlorine to quaternary ammonium bacteri- 
cide prior to his difficulties. After going back 
to chlorine, following the last appearance of 
yeast cells in the milk, he has experienced no 
such difficulties. 

On initial call, there have been 22 instances 
where clinical cases of mastitis had been 
treated in which laboratory findings failed to 
show any known pathogenic organism. All 
such cases eventually recovered. 

Sixty-five cases of mastitis have been treated 
with a preparation of teatube®-neomycin which 
is neomycin in a water-miscible base furnished 
in a tube with attached canula. 

The results in 40 cases of streptococcal 
mastitis revealed that 20 responded to one 
treatment of 0.5 gm. neomycin in 3.5 gm. of 
vehicle. Fourteen others, receiving a series of 
treatments of 0.5 gm. 48 hours apart also re- 
covered. Of the six that did not respond, three 
yielded to penicillin therapy and three did not. 

Eight cases of Staphylococcus infection were 
also treated with teatube-neomycin. All ani- 


®The Upjohn Company, Kalamazoo, .Mich. 
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mals survived and ceased to shed the organ- 
isms in the milk. However, three of these 
failed to milk from the involved quarter during 
that lactation period. It was not possible to 
observe whether this condition persisted in 
subsequent lactation periods. 

Of six cases of coliform infection encoun- 
tered, all were treated and survived. Udder 
secretions became negative for the organism. 
Four returned to nearly normal milk produc- 
tion during the lactation period. Two cows 
dried up in the affected quarter. 

The 11 cows that turned out to have non- 
infectious mastitis eventually recovered. 


Summary 


Neomycin in vitro at levels of 0.01 to 0.155 
micrograms per ml. inhibited the growth of the 
six most common causative microorganisms 
associated with infectious bovine mastitis. 


Results of this study with neomycin indicate 
a minimum of local irritation in the udder as 
judged by leukocyte counts, chloride content, 
resazurin class, pH and strip cup observations. 


The agent was found to remain in the udder 
for 72 hours or longer when an aqueous solu- 
tion was infused. 


Neomycin, when injected intramuscularly, 
was found to give demonstrable blood levels 
for at least eight hours. 


The results in treating 405 cases of mastitis 
indicate this drug to be effective against infec- 
tions caused by streptococci, staphylococci, 
coliforms and a yeast. Neomycin was also of 
value in eight of 14 Pseudomonas infections. 


There appeared to be no difference in the 
effectiveness of neomycin when employed in 
either an aqueous or water-miscible base. 
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Brief Outline Of The Toxicology Of Some 
Common Poisonst 


JAMES R. WADSWORTH,* V.M.D., M.S., Burlington, Vermont 


ANY veterinary practitioners have ex- 
pressed the need for a brief outline of 
a veterinary toxicology of the more common 
poisons. The following material is in no way 
complete. It has been prepared, however, with 
the hope that some may find such information 
beneficial. The author claims no originality of 
the material presented. 


Arsenic 


The toxicity of arsenic for all animals de- 
pends upon the nature of the arsenical com- 
pound, its physical state, condition of the 
digestive organs, nature of the ingesta, and 
method of application. Dangerous arsenic 
preparations include arsenite dips and weed 
killers in which the poison is in a’ readily 
soluble form. 

The toxic dose of arsenic for animals is as 
follows: 


Absorption 
Internal from 


Adm. Wounds 
(gm.) (gm.) 
15-30 2 
10-15 2 
10-15 0.2 
0.5-1 0.2 
0.1-0.2 0.02 
0.05-0.1 0.005 


Species 


Cow 

Horse 

Sheep and goat 
Swine 

Dog 

Fowl 


Symptoms. Onset is sudden, with severe 
abdominal pain, staggering gait, prostration, 
salivation, possible vomiting, exhaustion, col- 
lapse, and death. A garlic odor may be 
noticed on the breath of toxic animals. Abo- 
masal perforation and abortion may occur in 
ruminants. Chronic cases of arsenic poison- 
ing are uncommon and arsenical dermatitis is 
likewise infrequent in animals. The latter may 
occur in pigs. 

Morbid Anatomy. Severe, hemorrhagic, 
gastroenteritis with extravasation of blood, is 


tVermont Agricultural Experiment Station Journal 
Series Sa Sa no. ig A 
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a pathognomonic finding. Gross appearance 
of the spleen, liver, and kidneys is usually 
normal, although these organs may show ec- 
chymoses. 

Treatment. Because of the large quantities 
of arsenic usually consumed, treatment is often 
hopeless. However, sodium hyposulfate given 
orally has been found to be valuable. Also, 
repeated stomach lavage in those animals in 
which this can be performed with administra- 
tion of emetics followed by purgatives, is help- 
ful. 


Chemical Diagnosis**. The Reinsch test will 
detect 0.05 mg. of arsenic in 100 gm. of ma- 
terial. The Marsh test and Gutzeit test are 
quantitative in nature. 


Lead 


Lead poisoning is the most common form 
of metallic poisoning in animals. This metal 
is widely used in agricultural preparations and 
animals are highly susceptible to its action. 
Lead oxide, red oxide of lead, white lead, lead 
acetate, and arsenate of lead are all of toxico- 
logical importance. Lead has a cumulative 
action; small daily doses become toxic. In 
cattle, poisoning almost always results from 
eating white paint or red lead. Dogs may be- 
come poisoned by licking wet paint or lotions 
applied externally. 


Minimum Toxic Dose (Acetate of Lead)’: 
Amount 


720 gr. 
Horse 7,500 gr. 
Sheep 450 gr. 
Birds (minimum lethal dose) 0.16-0.6 gr. 


Symptoms. Acute cases exhibit blindness, 
colic, staggering, convulsions, coma, and 
death. In addition, there may be nasal dis- 
charge, salivation, etc. Subacute cases pre- 
sent gradual symptoms for one to two days. 
Horses are more likely to show chronic lead 
poisoning (saturnism). Paralysis of the laryn- 


Species 
Ox 


**For details of all toxicological diagnostic tests 
resented in this pai paper, the er is referred to 
Pander's Veterinary Toxicology, ed. 3, 1947. 
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geal muscles resulting in inspiratory dyspnea 
(roaring) is seen in horses. 

Morbid Anatomy. In acute cases involving 
cattle, a hemorrhagic gastroenteritis is the 
most constant finding. The liver is an intense 
yellow with marked degeneration. These find- 
ings are almost pathognomonic. A parenchy- 
matous degeneration of the kidney is usually 
observed. Often, pieces of lead may be found 
internally. A blood examination will show 
granulated red cells due to the presence of 
lead in them. 

Treatment. The chemical antidote is dilute 
sulfuric acid, magnesium sulfate, or sodium 
sulfate. These form insoluble lead sulfate. 
Casein, given as milk, will precipitate the lead 
as lead albuminates. Other treatments include 
sodium iodide, sodium thiosulfate intraven- 
ously, and vitamin C. 

Chemical Diagnosis. The method of Balbo 
and Fresenius is used. Also, colorimetric esti- 
mation is accurate. The detection of lead in 
the liver and kidneys as absorbed lead is the 
best medicolegal evidence. 


Mercury 


Mercurial poisoning is not too common. 
Careless use of preparations containing bi- 
chloride or corrosive sublimate of mercury 
will cause poisoning. Cattle are the usual 
victims and are extremely sensitive to this 
metal. 


Toxic Dose (per os)*: 
Dose 


Horse 120 gr. 
Ox 120 gr. 
Sheep 60 gr. 
Dog 3-5 gr. 


Symptoms. Nausea, vomiting, and violent 
diarrhea occur. Stools are watery or bloody. 
A fatal gastroenteritis develops. Pneumonia 
and necrotic abscess formation of the skin may 
be seen. There is an increased tendency to 
bleed. Weakness, paralysis, trembling, and 
= may occur. Death is quick and sud- 
en. 

Morbid Anatomy. A severe hemorrhagic 
gastroenteritis with ulcer-formation in the 
stomach usually is observed. Liver and kid- 
heys are swollen, lungs congested, skin anemic, 
and muscles pale. Blood is dark and clots 
slowly. 

Treatment. Egg-whites and large amounts 
of milk will precipitate mercury. Ferrous sul- 
fate or sulfur may be given internally to form 
insoluble compounds of mercury. It is be- 


Species 
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lieved that potassium iodide intravenously will 
hasten elimination of the metal. If the skin 
is involved, it may be washed thoroughly with 
soap and water. 


Saltpeter* 


This chemical, potassium nitrate, is com- 
monly used as a fertilizer. As little as 50 gm. 
can cause severe poisoning in the horse. One 
pound of the chemical is fatal to a cow. The 
fatal dose for sheep and swine is 30 gm. 

Symptoms. Symptoms appear quickly; not- 
ably colic, salivation, vomiting, dyspnea, stag- 
gers, muscular tremors, diarrhea, convulsions, 
depression, and death in a few hours. Tem- 
perature remains normal. 

Morbid Anatomy. Changes seen are similar 
to those observed in mercurial poisoning. 
Blood is dark and not hemolyzed. 

Treatment. Large doses of mineral oil are 
indicated as a protective. For cattle, me- 
thylene blue (2 gm. in a 4% solution) intra- 
venously is indicated if the methemoglobin- 
emia does not exceed 70%. Stimulants are 
also. helpful. 

Chemical Diagnosis. The 
test. 


Griess-Ilosvay 


Sulfur 


Large doses of sulfur have caused death in 
the horse and dog. 


Toxic Dose*: 


Species Dose 


8-10 oz. 


Symptoms. Dullness, pain, diarrhea with 
feces smelling of sulfuretted hydrogen, and 
highly colored, and acid urine are the usual 
symptoms. Mucous membranes are injected. 
There is rapid breathing, an elevated tempera- 
ture, and finally depression and death. Grad- 
ual recovery follows treatment. 

Morbid Anatomy. There is an intense gas- 
troenteritis with a tendency toward gangrene. 
Blood is dark and fluid, and viscera engorged. 
All tissues smell of sulfuretted hydrogen. Par- 
ticles of sulfur may be found in the stomach, 
intestines, or feces. 

Treatment. Castor oil, eggs, milk, : flour, 
gruel, and enemata are all indicated. 

Chemical Diagnosis. Finding sulfur parti- 
cles in the tissues. 


Carbolic Acid (Phenol) 


This chemical is a common ingredient of 
medicinal preparations and can cause fatal 
poisoning. 


Horse 
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Toxic Dose*: 


Species Dose Externally Applied 


10 oz. (per os) 2-3% ointment’ 
1-2 drahms 
2 oz.* 


Horse 
Dog 
Sheep 


Symptoms. Weakness, stupor, tetanic con- 
vulsions, paralysis, and death. 

Morbid Anatomy. If taken internally, there 
is an intense gastroenteritis. The odor of car- 
bolic acid can be detected in the viscera. 

Treatment. Sodium sulfate is indicated. 
Also, strong purgatives and gastric lavage with 
large amounts of olive or cottonseed oil are 
helpful. — 

Chemical Diagnosis. Readers are referred to 
Lander’s Veterinary Toxicology. 


Strychnine 


The margin of safety between the thera- 
peutic and toxic doses of strychnine is very 
narrow. Therefore, prescription poisoning may 
occur. Regardless of the channel of absorp- 
tion, strychnine enters the blood quickly and 
causes damage to the central nervous system 
as well as to the viscera. 


Toxic Dose’: 
Dose 


3-4.5 gr. 

3-6 gr. 

Pig 0.15-0.75 gr. 
Dog 0.075-0.30 gr. 


Symptoms. The spinal cord is chiefly af- 
fected. Reflex irritability is greatly increased. 
Onset is sudden with generalized stiffening of 
the body. Eyes display an expression of fear. 
Tetanic spasms, depression, paralysis, and 
death follow spastic attacks. 

Morbid Anatomy. Rigor mortis sets in 
quickly and is long-lasting. Autopsy is often 
negative. 

Treatment. The usual narcotics are indi- 
cated. Barbiturates given intravenously have 
also been used successfully. 

Chemical Diagnosis. The taste test and the 
H,SO, test are standard tests used. 


Caustic Alkali 


This chemical may cause poisoning when 
used to destroy horn growth in calves and it 
may be given maliciously. 

Symptoms; There is seen an intense burn- 
ing of the lips and mouth, when taken inter- 
nally. The corrosive action of caustic alkali 
produces severe gastric pain, resulting in a 
corrosive gastroenteritis. 


Species 


Horse 
Ox 
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Morbid Anatomy. A croupous stomatitis 
and pharyngitis with considerable edema of 
the stomach and intestines are suggestive find- 
ings. Blood is brown and gelatinous. 

Treatment. Dilute hydrochloric acid or 
weak vinegar is indicated. Oily substances 
should be applied locally if necessary. Prog- 
nosis is poor. 


Carbon Tetrachloride 


The careless use of carbon tetrachloride as 
an anthelmintic for sheep may cause poison- 
ing. A capsule containing 1 cc. of carbon 
tetrachloride has been fatal to sheep; 5 cc. for 
cows. (Udall). 

Symptoms. Extreme pain, staggering, blood- 
stained feces, collapse, and death in 12 to 24 
hours. 

Morbid Anatomy. A severe gastroenteritis 
with petechial hemorrhages of the mucosa are 
common findings. Hepatic and renal degen- 
eration may occur, but the latter is not always 
observed. 

Treatment. No specific antidote is known. 
Ammonium chloride has been recommended 
for sheep**. The dose is 4 gm. in 60 cc. of 
water orally. 

Chemical Diagnosis. The identification of 
carbon tetrachloride in viscera is difficult. 
Usually a sample of the drug can be obtained 
for an impurity examination. 


Bracken 


Poisoning from the common bracken may 
occur in grazing horses and cattle during the 
fall (August to November). 


Toxic Dose: 
Species 

Calf 

Horse 


Dose 


260 Ib. (10 Ib. daily)* 
161 lb. eaten over 24 days” 


Considerable amounts of bracken must be 
eaten before symptoms of poisoning occur. 

Symptoms, Dullness, lack of appetite, sali- 
vation, dark feces, elevated temperature, col- 
lapse, and death after a few days. 

Morbid Anatomy. Extensive, generalized 
hemorrhages occur; edema of the abomasum 
with hemorrhages; large amounts of bright 
red, clotted blood may fill the cecum and 
large intestine. 

Treatment. Thiamine hydrochloride intra- 
venously, oily laxatives, and potassium iodide 
are all helpful. 

Chemical Diagnosis. Identification of por 
tions of the plant in the alimentary canal, as 
well as demonstrating the presence of tansic 
acid, are the chief diagnostic measures. 
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Cyanide 


Cyanide poisoning may occur when live- 
stock graze on plants which contain cyanide. 
Hydrocyanic acid is one of the most powerful 
poisons known. The following plants are ca- 
pable of developing hydrocyanic acid:* wild 
chokecherry, wild blackberry, sorghum, John- 
son grass, arrow grass, velvet grass, Christmas 
berry, and sudan grass. 


Toxic Dose (fatal): 
Species 
Horse 
Dog 
Pig 


Dose 
4-6 gr. of pure acid*‘ 
1.75 gr. of pure acid** 
6 gr.** 

Symptoms. Very large doses are fatal. Ini- 
tial excitement is followed by depression, par- 
alysis, convulsions, spasms, vertigo, and death. 

Treatment. Sodium nitrate (10 cc. of a 
20% solution) followed immediately by sodi- 
um thiosulfate (30 cc. of a 20% solution) 
and both to be given intravenously, is recom- 
mended for cattle. 

Chemical Diagnosis. Sodium picrate test. 


Fluorine 


This chemical may be found in the water 
and soil occurring naturally in certain rocks 
(rock phosphate). It is a cumulative poison. 

The minimum lethal dose for animals is 
23-90 mg. per kg. body weight*’. 

Symptoms. Spasms, chewing movements, 
abdominal pain, gastroenteritis, muscular 
weakness, dyspnea, collapse, and death. 

Morbid Anatomy. A hemorrhagic gastro- 
enteritis with acute nephritis is observed. 
Chronic cases show thickened, brittle bones 
with excessive osteoid formation. 

Treatment. No specific antidote is known. 
The general treatment for irritant poisoning is 
recommended. 

Chemical Diagnosis. The etching test. 


DDT 


This chemical may cause animal poisoning 
when used as a spray or dust. It is cumula- 
tive. 


Acute oral toxicity: 440 mg. per kg.”*. 

Cattle, sheep, goats, pigs, and horses are 
not affected by a single application of 8% 
DDT emulsion”. 

Symptoms. The central nervous system is 
characteristically affected with nervousness, 
hyperexcitability, excessive blinking, cold skin, 
ruffled hair, tremor, and muscular weakness*’. 
Advanced poisoning leads to paralysis and 
clonic spasms, with death”. 
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Morbid Anatomy. There is necrosis of the 
liver (histopathological) with vacuolization, 
coagulation, fatty degeneration and hypertro- 
phy. The liver may increase up to 40% in 
weight with a high fat content”. There may 
be some muscular necrosis”. No lesions of 
the central nervous system have been observed 
in large animals. 

Treatment. Antidotes include barbiturates 
and nerve sedatives; also, saline purgatives, 
emetics, and stomach lavage”. 


Chlordane 


This chemical is used much the same as 
DDT. It is toxic by inunction. Its oral toxic 
dose is no greater than DDT. Four succes- 
sive sprays of 1.5-2% emulsion or the same 
used in six to eight dips will kill goats, sheep, 
and cattle. 

Symptoms. Once symptoms have developed, 
death is certain. These are similar to those 
observed in DDT poisoning. However, blind- 
ness is peculiar to chlordane poisoning and is 
not found with DDT intoxication. There are 
extensive intestinal and visceral hemorrhages, 
congestion of the brain and spinal cord. Liver 
changes are those of fatty degeneration and 
edema. 

Treatment. No specific treatment is known. 


Benzene Hexachloride and Lindane 


These chemicals are characteristically less 
toxic than DDT. Large animals can tolerate 
quite high doses. A single spray of 1.5% lin- 
dane suspension, however, will kill all cattle”. 

Symptoms. Benzene hexachloride causes 
excitation, tremor, ataxia, convulsions, paraly- 
sis and death. Sheep show a temporary blind- 
ness*’. Cattle demonstrate hypersensitivity, 
tremor, and general paralysis”. The author 
has no typical symptomatology available for 
lindane poisoning. 

Morbid Anatomy. Both benzene hexachlor- 
ide and lindane poisoning produce certain his- 
topathological changes. There may be found 
enlargement of the liver with necrosis and con- 
gestion, congestion of the bladder with epithel- 
ial desquamation, hemorrhages of the intes- 
tines, heart, and lungs, as well as edema of the 
brain and cord* *° **, 

Treatment. Barbiturates are indicated. 
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North Central States 
Brucellosis Conference 


The Regional Brucellosis Conference was 
held in St. Paul, Minn., July 7-9, 1952. This 
meeting was initiated by Dr. L. R. Davenport, 
public health veterinarian, Department of Pub- 
lic Health, Springfield, Ill., and Dr. Ralph 
West, secretary and executive officer, Minne- 
sota Livestock Sanitary Board, St. Paul. These 
officers were ably assisted by the Minnesota 
Department of Health, the University of Min- 
nesota, the U. S. Public Health Service, and 
the U. S. Bureau of Animal Industry. More 
than 200 representatives were present from 
states as far east as Ohio, south as Kentucky, 
and west as Montana. In addition to the many 
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veterinarians present, there were a large nu n- 
ber of public health officials from state and 
federal agencies, and representatives of state 
medical societies. 

Doctor West was elected president of ‘he 
meeting. He was assisted by Dr. James 
Fleming, Minnesota State Health Department, 
who was named secretary. During the first 
day, the various state representatives from 
agriculture and health presented their programs 
and problems. The following day, the meeting 
was turned over to task forces which dealt with 
such varied problems as epidemiology, vaccina- 
tion, identification of reactors, and legislation. 
Consensus of the meeting was that brucellosis 
eradication is an attainable goal and that every 
department of agriculture and health should 
put their full support to this program. 

During the meeting, there was considerable 
discussion of the effect of the new U. S. Public 
Health Service milk ordinance, which requires 
that all grade A fluid milk must be from dairy 
herds which are under Brucellosis Eradication 
plan A or B within five years or less after its 
adoption. This law is already in effect in a 
number of cities and is having widespread 
effect as more cities and states adopt this rec- 
ommended milk ordinance. Increased pressure 
for eradication can be expected. 

Swine brucellosis was given considerable 
thought and discussion. It was suggested that 
the theme of the next conference should be the 
eradication of this disease in hogs. It was 
pointed out by the public health representa- 
tives that this is one of the most serious prob- 
lems as far as human health is concerned. It 
causes illness on the farms, among animal 
handlers who attend animals enroute to mar- 
ket, and packinghouse workers who process 
the animals and their products. It is believed 
that between 60 and 75% of all human bru- 
cellosis in the United States is due to occupa- 
tional contact with diseased animals or their 
carcasses. This includes persons in both rural 
and urban areas. To prevent the incidence of 
6,000 or 7,000 human cases annually that this 
represents, it is essential that swine brucellosis 
be controlled and eradicated. 

A complete report of this meeting can be 
obtained from the president or secretary.— 
James H. Steele, D.V.M., M.P.H. 
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In more prosperous areas of the world, a 
disease prevention program can be financed 
for 0.5% of the national income, whereas 2x- 
penditures for curative medicine require ‘en 
times as much.—C.E.A. Winslow. 
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Canine Distemper And “Hard Pad” Disease 


An experimental study of the etiological agent of “hatd pad” disease and its immunologic relationship 
to canine distemper virus, as determined on the ferret and in the chick embryo. 


VICTOR J. 


6< ARD pad” disease is the name pro- 
posed in 1948 by MacIntyre, Trevan 
and Montgomerie’ to designate a pathologic 
condition of the dog characterized by various 
degrees of hyperkeratinization, or hardening of 
the foot pads. Demyelinating encephalitis is, 
however, its main and primary feature. Ac- 
cording to these authors, the disease affects 
dogs of all ages and, although its incubation 
period has not been well defined, its symptoms 
run as follows: scanty nasal or eye discharge; 
moderate tonsillitis; fever, as high as 106.5 F. 
in the early stages, dropping soon to normal, 
or sometimes subnormal temperatures. This 
febrile reaction is quite different from the 
diphasic fever so characteristic of distemper. 
Diarrhea is severe and common. The most 
outstanding clinical feature of the disease is 
the hardening of the pads which is present 
in practically every case. This symptom ap- 
pears within one week of onset of illness, 
but the rate of development varies from case 
to case, and most pads present their charac- 
teristic appearance by the end of the second 
week. Symptoms of encephalitis appear in 
most patients within a few days of the harden- 
ing of the pads or concomitantly with it. Con- 
vulsions, with loss of consciousness, are at first 
of short duration and occasional, but soon 
become more frequent until the animal be- 
comes comatose and dies. 
Typical postmortem feature is the presence 
of a demyelinating encephalitis which, ac- 


+Presented at the American Animal Hospital Asso- 
ciation Meeting, Atlantic City, N. J., May 2-5, 1951. 
*Lederle Laboratories Division, American Cyana- 
mid Company. 
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cording to the English authors, seems to dis- 
tinguish this disease from the nervous form 
of illness caused by the Laidlaw-Dunkin dis- 
temper virus. MacIntyre and coworkers sug- 
gested that the etiological agent of this disease 
may be different from that which causes dis- 
temper. They based this conclusion on the 
fact that, from their own observations as well 
as those of several practitioners in the field, 
distemper prophylactics failed to protect ani- 
mals against this affection, and that dogs im- 
munized against distemper could still contract 
“hard pad.” Their views were supported by a 
number of practitioners both in England and 
in this country, as, for example, by Pugh’ in 
England who had studied the canine encepha- 
litides in the late 1920’s and early 1930's. 
However, others in both countries opposed the 
concept of different etiology in “hard pad” 
disease and distemper, and expressed their 
belief that both diseases were but different 
manifestations of the same viral agent. 


Greer in England* had the opportunity to 
investigate an outbreak of “hard pad” disease 
in a kennel of 25 dogs. The diagnosis was 
confirmed by laboratory tests performed on 
two carcasses and two blood samples from 
active cases. The incidence was reviewed in 
relation to all other known factors: age, sex, 
age when inoculated against distemper, history 
of previous illnesses, etc. From this analysis, 
the following findings emerged: 

Of the 25 dogs observed, 21 had received 
vaccine-virus immunization, and four had 
survived a distemper attack. Of the group of 
21 dogs, 11 reacted clinically on administration 
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of the dose of virus, whereas the remainder 
showed no visible signs at that time. The 
morbidity rate among all dogs observed was 
100% for the non-reactors, 27% for the re- 
acting group and nil for the four dogs known 
to have survived a severe clinical attack of 
distemper. Greer: concluded that there may 
exist an inverse ratio between the severity 
of a natural attack of distemper and the mild- 
ness of any subsequent attack of “hard pad” 
disease. Such a ratio, added Greer, may also 
exist between this disease and the degree of 
reaction following administration of distemper 
virus during immunization. A dog successfully 
immunized against distemper is unlikely to 
show pad hardening if later it is exposed to 
“hard pad” disease. 

Macintyre and coworkers also had noticed 
that the reaction to the experimental injection 


lethal doses of guanidine or a bacteria-free 
filtrate of putrified meat. The same resuits 
apparently can be obtained with the intestiral 
contents of a dog suffering from hemorrhagic 
gastroenteritis. Sulfonamides may accomplish 
the same results. Thus in Verlinde’s opinion, a 
demyelinating distemper encephalitis, similar to 
that encountered in “hard pad” disease, may 
develop when the virus invades a field which 
has been altered by either endogenous or exo- 
genous toxic substances. From field cases of 
demyelinating encephalitis, Verlinde isolated in 
1943-44, a virus: which proved to be some- 
what immunologically different from the 
Laidlaw-Dunkin virus. However, he did not 
conclude that it was unrelated to it but rather 
considered it to be a variant of the true dis- 
temper virus, which he called type A. This 
second virus he designated type B, and ex- 


TABLE 1. Results of a Qualitative Serum-Virus Neutralization Test in Eggs, Using Two Strains of Egg-Adapted 
Viruses, Three Distemper-Immune Serums and One “Hard Pad” Antiserum 











Type of Serum 


Immune Immune 
Ferret Serum Dog Serum 


Virus Strain (Egg-Virus) (Egg-Virus) 


Immune Dog Serum 
(Puppy Tissue Virus) 


Hard Pad 
Antiserum 


Normal 
Ferret Serum 





Distemper egg- 

adapted virus —* 

Encephalitis 

egg-adapted virus ~ _ — 


++++* 


++4++ 








*Absence of lesions — presence of neutralizing antibody. 
**Presence of lesions —- absence of neutralizing antibody. 


++ +-+Maximum amount of lesions. 


of virus was generally less severe in distemper- 
immune dogs. They never succeeded, never- 
theless, in reproducing encephalitis experi- 
mentally and concluded that other factors in 
addition to the virus infection are responsible 
for its occurrence in the field. They suspected 
that sulfonamides, when administered in the 
early phase ofthe disease, would enhance the 
precipitation of symptoms. They succeeded in 
inducing it experimentally in five dogs out of 
six, by giving them full oral doses of a sulfona- 
mide for the first eight days after infection. 
Control dogs, also infected but not receiving 
the chemotherapeutic agent, exhibited no signs 
of nervous disturbance. 

This finding of MacIntyre and coworkers 
corroborated the results obtained by Verlinde,* 
although the latter author used the Laidlaw- 
Dunkin virus in his experiments. Verlinde 
believed that a demyelinating encephalitis may 
develop after the acute phase of distemper. 
Furthermore, this form of encephalitis could 
be produced in dogs infected with true dis- 
temper virus and repeatedly injected with sub- 
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pressed the probability of its being identical 
to “hard pad” virus. 

Goret,” a French investigator, reached 
similar conclusions and expressed his view by 
saying that the Laidlaw-Dunkin virus may 
become modified qualitatively in its patho- 
genic characteristics and give rise to infections 
in which the symptoms displayed are different 
from the classical description of the disease, 
without denying the existence of distinct 
morbid entities within the canine virus-distem- 
per complex. This new virus variant may also 
overwhelm the protection conferred upon 
animals conscientiously but nevertheless in- 
sufficiently immunized. 

It is clear that much experimental work is 
needed before enough proof becomes available 
to support either of the two conflicting views. 
An effort in that direction was made by 
Koprowski and others® in the winter of 1°49 
when an epizootic, characterized by demye- 
linating encephalitis occurred among the canine 
population of three separate kennels. The 
symptomatology prevalent in this epizoctic 
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was presented by Burkhart and others’. 
Scattered cases of the same syndrome were 
also observed during the same period and the 
total number of dogs affected during the epi- 
zootic reached 163. Koprowski and coworkers 
reported the results of their laboratory studies 
on the viral agent isolated in the ferret from 
several dogs, and described the pathology of 
the central nervous system which was similar, 
if not identical, to that observed by MacIntyre 
and coworkers in “hard pad” disease. No 
macroscopic evidence of hardening of the pads 
was Observed in these cases, although a micro- 
scopic examination could have revealed some 
hyperkeratosis. Nevertheless, this was not per- 
formed. Using the cross-immunization technic 
in ferrets, rendered resistant to distemper by an 
inicction of the modified, egg-adapted strain of 
distemper virus," Koprowski and coworkers 
reached the conclusion that an immunologic 
similarity existed between distemper virus and 
the virus isolated by them from several cases 
of encephalitis during the course of the epi- 
zootic. They were able to induce a fulminating 
type of demyelinating encephalitis in four 
puppies by experimentally inoculating them 
with their newly isolated virus, and discussed 
the possible relationship which may exist be- 
tween “hard pad” disease and distemper. 


This presentation will report the experimen- 
tal results obtained with some viral agents 
isolated from cases of demyelinating encepha- 
litis or “hard pad” disease, using egg-adapted 
strains of distemper and “encephalitis” viruses, 
the cross-immunization technic in ferrets and 
the cross-neutralization test in eggs and in 
ferrets. 


Technics 


In a previous note,’ the present author, in 
collaboration with Cox, reported the successful 
propagation of the Lederle strain of distemper 
virus on the chorioallantoic (C.A.) membrane 
of embryonated hen eggs. The modified, 
avirulent virus which resulted from the serial 
passage of the virus through 26 generations of 
eggs, solidly protected ferrets against the 
parent strain of virulent ferret tissue virus. 
Moreover, when grown on the C.A. membrane 
of seven-day-old embryos, the egg-adapted 
virus causes a marked thickening of the mem- 
brane; the latter appears moist and numerous 
small light grey lesions can be seen with the 
naked eye; these often tend to become con- 
fluent and form large areas of inflammatory 
and neocrotic structure. (Fig. 1.) 


When no live virus is present in the inocu- 
lum, the C.A. membrane remains typically 
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thin and retains the sparkling, transparent 
appearance of normal membranes with no 
visible lesions whatsoever. It was also found 
that, when mixed in vitro with the egg- 
adapted virus and then inoculated on the C.A. 
membrane, canine distemper-immune serum 
could specifically inhibit the formation of these 
lesions, while a normal serum-virus mixture 
resulted in the changes caused by the virus 


Fig. 1. Appearance of the chorioallantoic membrane 
of an infected seven-day-old embryonated hen egg. 


growth. Thus, a method was devised for mak- 
ing a cross-neutralization test in eggs. 


Following a technic similar to that which 
yielded the egg-adapted distemper strain of 
virus, the present author has succeeded in 
serially propagating in eggs the distemper-like 
virus isolated in the ferret by Koprowski and 
coworkers® from a case of demyelinating en- 
cephalitis. After a few passages on the C.A. 
membrane, this second virus also caused 
thickening and lesions identical to those ob- 
served with the distemper strain, although 
somewhat more pronounced. This egg-adapted 
virus remained virulent to the ferret for 38 
consecutive passages in eggs. Between the 
38th and 43rd passages it became less virulent, 
causing only mild symptoms followed by re- 
covery and immunity. Thereafter, inoculated 
ferrets exhibited no symptoms but were found 
to be immune against a strong challenge dose 
of the parent strain of virus. Just as for the 
first strain of egg-adapted virus, the lesions 
caused by this second strain could also be 
specifically inhibited by a homologous immune 
serum. 
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Experimental 


A. Cross-neutralization in Eggs. , The ability 
that homologous immune serums possess of 
specifically inhibiting the appearance of lesions 
caused on the C.A. membrane with either 
strain of egg-adapted viruses was used in the 
following test, in .an effort to investigate fur- 
ther the relationship that may exist between 
distemper and “hard pad” disease. The test was 
performed with both strains of egg-adapted 
viruses in our possession, that is, the strain 
derived from the Lederle stock strain of dis- 
temper virus and that derived from the dog 
encephalitis case. Several immune serums 
against either distemper or “hard pad” disease 
were secured as follows and used in the test. 

1. Several ferrets were hyperimmunized 


5. Several normal ferrets were bled, their 
serum pooled, filtered and stored at4C. This 
pool was to serve as a normal control serum. 


Before use in the neutralization test all five 
serums were inactivated at 56 C. for 30 
minutes. , 


In a first experiment, each of the undilu‘ed 
serum samples was mixed in equal volume 
with 40% infected C. A. membrane suspen- 
sions of each of the two strains of egg-adap‘ed 
virus. After incubation at room temperature 


for 1% hours, each serum-virus mixture was 
inoculated on the C. A. membrane of ‘en 
seven-day-old embryos. The eggs were opened 
and carefully observed for lesions after seven 
days’ incubation at 36-37 C. The results of 
this experiment are summarized in table 1. 


TABLE 2. Results of a Quantitative Serum-Virus Neutralization Test in Eggs, Using the “Encephalitis” Strain of Virus, 
Three Distemper-Immune Serums and One “Hard Pad” Antiserum 











Type of Serum 1:4 1:16 


Serum Dilutions 


1:64 1:256 1:1024 





Immune ferret serum 
(egg virus-distemper strain) 


Immune dog serum 
(egg virus-distemper strain) 


Immune dog serum 
(puppy tissue virus) pas 


Hard pad antiserum — 


Normal ferret serum oa 


++** 


os 








*Absence of lesions — presence of neutralizing antibody. 
**Presence of lesions - absence of neutralizing antibody. 


with repeated injections of the first egg- 
adapted strain of distemper virus. After seven 
such injections, they were bled by heart punc- 
ture, their serum pooled, filtered through a 
Seitz E.K. pad and stored at 4 C. 

2. Several distemper susceptible dogs were 
also hyperimmunized with the same strain of 
egg-adapted virus. After a full immunizing 
course, they were bled, aliquot parts of their 
serum pooled, filtered and stored at 4 C. 


3. Several distemper immune dogs were 
hyperimmunized with repeated injections of 
Lederle distemper virus-infected puppy tissues. 
After a full hyperimmunizing course of virus, 
they were bled, their serum pooled, filtered and 
stored at 4 C. 

4. A “hard pad” antiserum was received 
from London. This serum is commercially 
available in England. Since it contained a pre- 
servative, it was dialyzed for several days in 
the cold in physiological saline solution. It 
was then filtered through a Seitz filter and 
stored at 4 C. 
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+-+Partial inhibition. 
+++ -+Maximum amount of lesions. 


Results of Serum-Virus Neutralization 
Test in Eggs 


The three distemper immune serums, as well 
as the “hard pad” antiserum, completely in- 
hibited the lesions caused by both virus strains, 
strongly suggesting a close immunologic rela- 
tionship between them. 

In a second experiment, it was intended to 
demonstrate the relative neutralizing antibody 
content of each of the four serums used above, 
against the encephalitis strain of virus. Serial 
fourfold dilutions in broth were made with 
each of the inactivated serum samples, starting 
at 1:4 and reaching 1:4096. Each serum dilu- 
tion was then mixed with an equal volume of 
a 40% infected C. A. membrane suspension. 
The serum-virus mixtures were held at room 
temperature for 1% hours and then inocula‘ed 
on the C.A. membrane of at least six eggs ‘or 
each mixture. These were examined for lesicns 
after incubation for seven days at 37 C. ‘The 
results are shown in table 2. 


, Here again, both distemper and “hard ped” 
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antiserums neutralized the encephalitis strain 
of egg-adapted virus to practically the same 
extent. The immune ferret serum and the 
dog serum produced by repeated injections 
of egg-adapted virus inhibited the appearance 
of lesions at a titer fourfold higher than the 
two other specimens. The nature of this test, 
however, does not make it possible to deter- 
mine the significance of the difference. 

B. Cross-neutralization in Ferrets. Using a 


technic similar to that described above, a 
seri:m-neutralization test was performed in 
ferrets with the seventh passage in eggs of the 


Upon rechallenge of the surviving ferrets, they 
were found to be fully susceptible to the dis- 
ease, thus indicating that they owed their sur- 
vival to the in vitro neutralization of the virus 
prior to inoculation. Ferret no. 8 became ill 
but recovered after challenge, owing perhaps 
to some residual antibodies still remaining 
from the serum injection. Results of this test 
again seem to indicate that an immunologic 
relationship exists between our laboratory 
strain of distemper virus, the virus isolated 
from a case of demyelinating encephalitis and 
“hard pad” disease. 


TAE\E 3. Results of a Qualitative Serum-Virus Neutralization Test in Ferrets, Using the Egg-Adapted Strain of 
“Encephalitis” Virus, Three Distemper-Immune Serums and One “Hard Pad” Antiserum 








Serum-Virus Mixture 
5 ml. LP. 


Results of 
Inoculation 


Results of 
Rechallenge 
on 30th Day 





Immune ferret serum 
(egg-virus) 


Immune dog serum 


(egg-virus) 


Immune dog serum 
(puppy tissue virus) 


Hard pad 
antiserum 


Normal ferret serum 


Survived 30 days 


Survived 30 days 


Survived 30 days 


Survived 30 days 


Died 15 days 
Died 15 days 


Died 14 days 
Died 15 days 


Died 14 days 
Died 13 days 


Died 13 days 
Became very ill beginning 8 days, 
gradually improved and recovered 


Showed symptoms 9 days, 
died 20 days 


Showed symptoms 8 days, 


died 18 days 


11 None 
12 Controls 


Died 17 days 
Died 14 days 








encephalitis strain of virus. It will be recalled 
that at this passage level, this egg-adapted 
strain of virus was still virulent to the ferret, 
inducing in this animal a disease indistinguish- 
able from distemper, showing illness beginning 
eight to nine days after inoculation and caus- 
ing the death of the ferret in 13 to 20 days. 
The serum samples employed in this test were 
the same as those used in the neutralization 
test in eggs. After inactivation at 56 C. for 
30 minutes, each serum was mixed with the 
seventh egg passage of the encephalitis virus 
at the rate of 4 ml. serum and 1 ml. of a 40% 
virus infected C.A. membrane. Mixtures were 
held at room temperature for 1% hours, 
whereupon each was injected intraperitoneally 
into two ferrets, each animal receiving 5 ml. 
of the mixture. The results are summarized 
in table 3. 

_ It can be seen that all eight ferrets receiving 
immune serum mixture of one kind or another 
remained alive and normal for 30 days, while 
the normal serum controls became ill and died. 
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Cross-immunization in Ferrets 


1. With Virus of Egg Origin. In an early 
experiment, several ferrets were immunized 
with a single injection of the first egg-adapted, 
modified distemper virus. After 28 days, pairs 
of these ferrets were each challenged with the 
encephalitis egg-adapted virus at its seventh, 
13th and 18th passages in eggs, found to be 
virulent and lethal to ferrets. Adequate nor- 
mal, unvaccinated controls were also used in 
this experiment. The results can be summar- 
ized by saying that all immunized ferrets sur- 
vived beyond the 30 days’ observation period, 
while the normal controls contracted the dis- 
ease and died. 


In a second experiment, another group of 
several normal ferrets received the egg-adapted 
encephalitis strain of virus at passage levels 
beyond the 43rd and up to the 58th, which 
were shown to have become avirulent but im- 
munizing against the parent strain of virus. All 
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of these ferrets remained alive and normal for 
28 days, when they were challenged with the 
laboratory strain of virulent ferret distemper 
virus, along with normal, unvaccinated con- 
trols. The latter contracted the disease and 
died as expected. The former remained alive 
and. normal, at all egg-passage levels, beyond 
30 days. 

Thus, a complete cross-immunizing ability 
was found to exist between the two egg- 
adapted strains of virus. 

2. With “Hard Pad” Virus of Dog Origin. 
The ability of the egg-adapted, modified dis- 
temper virus to immunize ferrets against a 
virulent distemper strain with a single injection 


Boston. These animal tissues were shipped to 
this laboratory either in sterile glycerine or 
frozen in dry ice. Combinations of both tissues 
from nine such cases were ground in sterile 
broth and 20% suspensions made. Each sus- 
pension was injected intraperitoneally into one 
or two normal ferrets and two distemper 
immune animals. The results of these inocu- 
lations have been summarized in table 4. 
Out of nine “hard pad” cases, six yielded a 
distemper-like infection in normal ferrets, 
whereas distemper-immune ferrets survived 
with no ill effect. Incubation periods were on 
the whole longer than those observed for a 
ferret-adapted strain of distemper virus re- 


TABLE 4. Results of Inoculation of Tissues from Cases of “Hard Pad’ Disease 
to Normal and Distemper-immune Ferrets 











Ferret Receiving 
Dog Tissues 2 mi. LP. of 
(No.) 20% brain/spleen 


Incubation 
(Days) 


Death Remarks 
(Days) 





normal 9 and 18 


A49-343 distemper-immune 


A49-382 normal 
distemper-immune 
13 and 17 


A49-384 normal 


distemper-immune 
A50-50 normal 14 
distemper-immune 
AS0-54 normal 11 
distemper-immune 


A50-5 normal 
distemper-immune 


A50-74 normal 


distemper-immune 


A50-93 normal 


distemper-immune 


A50-115 1 normal 
2 distemper-immune 


11 and 21 
Remained normal over 30 days 


free normal 30 days 
Distemper susceptible on rechallenge 


Remained normal over 30 days 


17 and 28 
Remained normal over 30 days 


23 
Remained normal over 30 days 


15 
Remained normal over 30 days 


Remained normal 30 days 
{ Distemper susceptible on rechallenge 
Remained normal over 30 days 


Remained normal over 30 days 


Remained normal over 30 days 


Remained normal over 30 days 
} Distemper susceptible on rechallenge 


Remained normal over 30 days 








was employed as a differential diagnostic tool. 
Using ferrets immunized by this method, 
Koprowski and others* demonstrated that they 
survived strong challenge doses of five viral 
agents isolated by them from” five different 
cases of demyelinating canine encephalitis, 
while normal control ferrets died of a dis- 
temper-like disease. 

Taking up the experimental study of the 
etiological agent of “hard pad” disease, the 
writer received brain and spleen tissues from 
clinically diagnosed cases of “hard pad” disease 
through the kindness of Dr. David L. Coffin, 
of the Angell Memorial Animal Hospital in 
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ported by MacIntyre and coworkers’. How- 
ever, when tissues from the sick ferrets were 
inoculated into a second generation of sus- 
ceptible animals, the incubation period became 
shorter, and the first symptoms of the disease 
appeared between eight and ten days following 
injection. 

The failure of the three other cases to yield 
a viral agent may have been due to the inacti- 
vation of the virus in transit. 


Discussion 


The failure to reproduce “hard pad” disease 
in the laboratory as it occurs in the field has 
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hampered the experimental investigation of 
this disease. It seems that in nature the con- 
current presence of certain conditions is re- 
quired to permit the establishment of the 
responsible viral agent in the nervous tissue of 
the dog and the occurrence of hard pads. The 
fact that MacIntyre and coworkers were able 
to induce experimentally a demyelinating type 
of encephalitis in dogs given full oral doses of 
a sulfonamide for the first eight days after 
infection with “hard pad” virus, seems to cor- 
roborate Verlinde’s view that a demyelinating 
form of distemper encephalitis may develop 
when the virus invades a field that has been 
altered by either endogenous or exogenous 
toxic substances. 

Moreover, the results of the cross-neutrali- 
zation and cross-immunization tests described 
here seem to indicate that the etiological 
agents of both distemper and “hard pad” dis- 
ease are Closely related from the immunologi- 
cal viewpoint. The emphasis made on the use 
of the “encephalitis” strain of egg-adapted 
virus stemmed from the fact that, although the 
cases of encephalitis from which it was derived 
did not exhibit macroscopical evidence of hard- 
ening of the foot pads, it was felt that they 
belonged to Macintyre’s group which is char- 
acterized mainly by demyelination. Also the 
fact that distemper immune ferrets failed to 
show any sign of disease when receiving tissues 
from clinically diagnosed cases of “hard pad” 
disease, while normal ferrets exhibited a dis- 
temper-like infection, points to the concept of 
similarity, if not identity, of the two etiological 
agents. 

It is felt that it may be concluded with 
Goret® that an animal successfully and suffi- 
ciently immunized against distemper will resist 
invasion by “hard pad” virus. 
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Wisconsin Conference Notes 


and Postmortem 


Oral administration of antibiotics over an 
extended period may prove harmful or even 
fatal. 


Vv 


Promiscuous use of antibiotics as a panacea, 
without diagnosis, is a dangerous practice. 


v 


Research studies in progress suggest a viral 
agent in many cases in young calves exhibiting 
an enteritis-pneumonia syndrome, accompanied 
by violent scouring. © 


v 


Approximately 500,000 doses of brucellosis 
vaccine have been distributed free through 
practitioners by the Wisconsin Department of 
Agriculture. Under the calfhood vaccination 
program, the state furnishes vaccine without 
charge and pays licensed practitioners $1. per 
head for vaccination service. 


9 


Sodium arsanilate therapy in swine enteritis 
gives better results than other suggested agents, 
including sulfonamides and antibiotics. 


v 


Experimental studies of bloat in sheep reveal 
that excess gases are present only when there 
is concurrent increase of rumen fluids. 


v 


Determination of the specific gravity of 
fluid in the normal rumen is expected to give 
vital clues to responsible agents in bloat. 


v 


Tetanus organisms may gain entrance to 
tissue via injuries on mucous membranes pro- 
duced by intestinal parasites. 


Faulty environmental conditions, such as 
deficient rations, poor ventilation, inadequate 
water supply, and lack of good sanitary prac- 
tices, should be corrected before making a 
diagnosis or prescribing treatment for any 
class of poultry. 
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Antibiotic-Vasoconstrictor Therapy 
For Intranasal Treatment Of Dogs And Cats 


K. J. THOMAS, V.M.D., and A. A. CREAMER, V.M.D., 


HE presence of both primary and second- 

ary infection of the upper respiratory tract 
in small animals has led to a search for a 
satisfactory method of treatment. Profuse dis- 
charges collecting in and occluding the nasal 
passages contribute to the malaise of the pa- 
tient, effects ranging from mere discomfort to 
partial anoxia, and it seems prudent, therefore, 
to minimize these effects due to upper respira- 
tory disturbances. An agent was desired that 
would prove effective against organisms com- 
mon to the nasal passages and adjacent sinuses. 
It was necessary that the agent be prepared 
in a form that would make it readily accessible 
to all areas. Furthermore, it was felt that a 
vasoconstricting effect coupled with bacteri- 
cidal activity would be desirable. 

The preparation selected was prothricin® 
solution, a combination of the antibiotic, tyro- 
thricin, and the vasoconstrictor, propadrine® 
phenylpropanolamine hydrochloride. The bac- 


tericidal activity and efficacy of this antibiotic 
for topical application have been demonstrated 


and reported**. Two principles in tyro- 
thricin, gramicidin and tyrocidine, are actively 
bactericidal against Gram-positive organisms. 
Antibacterial activity is maintained in the 
presence of serum, tissue extract and tissue 
fragments, an important specification where 
treatment of nasal mucosa is to be consid- 
ered***". This effective antibiotic was com- 
bined with propadrine hydrochloride, a vaso- 
constrictor that exerts a mild yet prolonged 
influence on the nasal mucous membranes*”’. 
This effect may persist for several hours, yet 
is not accompanied by irritation nor injury to 
the nasal tissues’. The solution employed, hav- 
ing a low surface tension, permitted prompt 
and efficient penetration into the crypts and 
folds of nasal membranes’. All other require- 
ments permitting normal nasal function are 
satisfied by this solution. 


Report of Clinical Use 


Two hundred and ninety-four cases involv- 
ing upper respiratory infection were treated 
and observed. The symptomatic diagnoses, 


@Sharp & Dohme, Inc., Philadelphia, Pa. 
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listed below, were made among the 236 dogs 
and 58 cats treated. 
Diagnosis 

Influenza-like infection 180 

Distemper syndrome ‘37 

Feline distemper 

Catarrhal rhinitis 12 

Nasal congestion 2 

Nasal wound infection 5 

All of the cases under consideration pre- 
sented a pathologic condition of the nasal 
mucosa or adjacent structures of varying de- 
gree. From this listing it is apparent that an 
influenza-like condition was diagnosed most 
frequently”. The clinical picture of this syn- 
drome generally presented a secondary, upper 
respiratory tract infection typified by a muco- 
purulent discharge with incrustation around 
the nostrils. The nasal passages often became 
completely occluded by the accumulation of 
mucous exudates, resulting in difficult inhala- 
tion. 

Intranasal medication was initiated immedi- 
ately along with systemic treatment. Manual 
removal of crusts and scabs was followed by 
instillation of prothricin solution directly into 
each nostril. Following the initial instillation 
of the nose drops into heavily congested nasal 
chambers, a few sneezes on the part of the 
patient successfully dislodged much material. 
It was the practice to follow such action with 
another treatment to insure the presence of 
enough solution for persistent effect. In a 
majority of patients, the time interval between 
initial medication and elimination of clinical 


Canine Feline 


symptoms of nasal infection averaged from . 


three to five days, as indicated. 


No. of Influenza-like No. 
Cases Responding Days 


It may be suggested that the general re- 
sponse to systemic treatment of the influenz2- 
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like syndrome would seem to parallel this 
response of nasal infection to tyrothricin. 
Secondary infection of nasal mucosa would be 
eliminated as the condition of the patient im- 
proves. However, when no aid nor medication 
was given to the distressed upper respiratory 
tract, the discharges and scab formations were 
quite persistent. This prolonged irritation of 
tissues results in excoriation of the upper lip, 
exfoliation, and scab formation over a large 
surface of the nose, producing a raw, denuded, 
cracked area. The rapid elimination of bac- 
terial infection and removal of mucopurulent 
exudates by tyrothricin and propadrine hydro- 
chioride prevent this extreme irritation of the 
nostrils and adjacent areas. 


The same beneficial effect of tyrothricin 
coupled with systemic treatment was obtained 
in ‘he treatment of the other conditions men- 
tiored where there was infection of the nasal 
mucosa or adjacent structures. The abundant 
purulent discharges often observed in feline 
distemper were successfully eliminated and the 
general condition of the patients was visibly 
improved. In cats, profuse salivation was pro- 
duced by excessive amounts of the solution. 
These increased secretions were an aid in re- 
moving accumulated exudates. 


_ For the proper administration of the solu- 
tion, it is necessary to elevate the head of the 


animal to a nearly vertical position. This 
method insures complete penetration into the 
crypts and recesses of the distal portions of 
the nasal chambers. Large animals, and par- 
ticularly long-nosed breeds of dogs, require 
correspondingly larger quantities of solution to 


cover all areas of the nasal membranes. Total 
single dosage, therefore, should be influenced 
by the type of patient as well as by the severity 
or nature of the condition. In certain cases 
where pharyngeal tonsillar tissue is involved, 
greater care and larger doses are required to 
bring the solution into contact with the af- 
fected areas. This solution is utilized in con- 
junction with other systemic medication for 
throat infections. Since accumulated discharges 
tend to dilute the solution and sneezing will 
eliminate some of the drug, treatment should 
be repeated every six hours in the early stages. 
Subsequently, two or three administrations 
daily are adequate. 


Some measure of care should be taken to 
prevent the solution from running into the 
eyes. This is apt to occur when the head is 
held in an elevated position. The problem is 
present in brachiocephalic breeds where the 
distance from nostrils to eyes is small. The 
solution is not intended for oral administra- 
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tion. Dogs do not appear to object to it and 
invariably lick an excess from the nose after 
administration. Cats, however, object to the 
taste and drool quantities of saliva as the solu- 
tion contacts buccal membranes. No single nor 
combined ill effect was ever recorded from 
any case where these agents were used. A 
representative cross section of breeds and types 
of dogs was subjected to medication. After 
attention was drawn to a report’ suggesting a 
diminution of the olfactory sense dy tyro- 
thricin, particular attention was given to this 
possibility. Of the many Beagles, Basset 
Hounds, Fox Hounds, Coon Hounds, and 
other dogs used for hunting, which were given 
tyrothricin, none was ever reported to have 
suffered any loss or weakness of the sense of 
smell. It can be stated, in fact, that the oppo- 
site has been suggested. Where clients sought 
aid or advice concerning a hound which 
seemed to perform unsatisfactorily in respect 
to trailing, prothricin solution was dispensed 
upon the assumption that a minor infection 
might be existent. Several clients presenting 
such cases return each season requesting, 
“some of those nose drops to make the hound 
trail better.” This evidence has refuted, in 
the opinion of the writers, any suggestion of 
the contraindication of tyrothricin in nasal 
medication of hunting dogs. 


Having been satisfied and encouraged with 
the performance of this antibiotic in the treat- 
ment of infection of the upper respiratory 
tract, it was decided that another measure of 
importance, one of prophylaxis, should receive 
trial. It is an obvious fact that small animals 
come into contact with their environment pri- 
marily through their nasal organs. This may 
likewise be the portal for entrance of patho- 
gens into the body as well as the habitat for 
organisms that become secondary invaders 
under suitable conditions. With this in mind, 
prothricin solution was used to fortify the 
defenses of the nasal area. Routine procedure 
was established to administer the solution to 
all animals admitted to the hospital along with 
other prophylactic measures. This practice has 
been maintained for several years in the hos- 
pital, and the absence of canine or feline 
kennel infection has been noteworthy. Dangers 
associated with dogs touching noses in adjacent 
runways or by contact of animals in the wait- 
ing room are minimized. 


Summary 


Infections of the upper respiratory tract of 
small animals were successfully treated by the 
antibiotic, tyrothricin. Antibacterial activity, 
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elimination of mucopurulent discharges, and 
relief from congestion were effected by intra- 
nasal applications of prothricin, a solution of 
tyrothricin and propadrine hydrochloride. Two 
hundred and ninety-four cases with infection 
or congestion of the nasal mucosa receiving 
repeated daily doses responded favorably and 
without evidence of irritation, toxicity, or 
sensitivity. Particular attention was given to 
hunting dogs receiving treatment, and the 
follow-up of such cases revealed no loss nor, 
weakness of the sense of smell. Besides treat- 
ing pathologic conditions of the nasal mucosa, 
the use of tyrothricin and propadrine hydro- 
chloride as a prophylactic measure for all 
hospital in-cases has proved satisfactory. 
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v v v 
Lower Incidence of Brucellosis 


The national incidence of brucellosis in 
cattle declined from 3.1% in 1951 to 2.7% 
in 1952. These figures recently have been re- 
leased by the Agricultural Research Adminis- 
tration. 

A total of 7,491,327 cattle were blood-tested 
in 1952, compared to 5,640,836 in 1951. The 
number of calves vaccinated reached 3,179,251 
in 1952, also an increased number over the 
previous fiscal year. 

Statistical analysis in Wisconsin is not in- 
cluded in the national analysis. If it were, 
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percentage of brucellosis would be reported to 
be 4.2%. This figure may reflect more accu- 
rately the actual situation. 

All dairy herds in Wisconsin were first sub- 
jected to the milk ring test (ABR). Subse- 
quently, animals in those herds thus shown to 
be infected were blood-tested. The percent:ige 
of infection in Wisconsin is therefore based 
on blood tests of selected groups previously 
screened by the milk test. No other states 
attempt to limit testing to herds in which a 
milk test is positive. 

The milk test was made a part of the offi- 
cial brucellosis eradication program at the 
annual meeting of the United States Livestock 
Sanitary Association, held in Kansas City in 
November 1951. It was used in 20 states this 
past year to test 454,732 herds representing 
8,585,476 cattle. 


v v v 


Determination of the nutritive value of 
feeds, particularly forage, on the basis of crude 
cellulose or fiber, are unsatisfactory gauges of 
quality. New laboratory tests proposed are 
claimed to agree accurately with actual feed 
values. 


v v v 


Determination of the methods of introduc- 
tion of disease-producing agents into areas not 
previously inhabited by such agents is impor- 
tant and accumulation of data on this subject 
is needed. At the Ninth World’s Poultry 
Science Meeting held in Paris in August 1951, 
Dobson and Simmins of Weybridge, England 
(W.P.C. Official Reports, vol. 3:18) reported 
on a series of attempts to isolate Newcastle 
disease virus from frozen carcasses of fowl im- 
ported into England in an effort to explain 
how the disease could recently have been intro- 
duced into that country. A total of 149 
samples of skin from frozen chickens, geese, 
turkeys and ducks originating from two dif- 
ferent countries were examined. Of these, 50 
were found to contain the virus of Newcastle 
disease. All the species of fowl yielded the 
virus although, as would be expected, ducks 
and geese yielded a smaller percentage of posi- 
tive results than did chickens or turkeys. 

These results added evidence to the earlier 
observations of investigators at Weybridge that 
the 1947 outbreak of Newcastle disease in 
England was introduced from the continent of 
Europe in frozen poultry. Unsterilized swill 
containing poultry offal that was being used 
on the farm where the first 1947 outbreak 
occurred is thought to be the source of the 
outbreak. 
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Control of Vesicular Exanthema 





Vesicular exanthema has not spread from 
farm to farm as the highly contagious foot- 
and-mouth disease would have done under 
similar circumstances. During the past 30 
days, a number of changes have been made in 
quarantine areas. Of the 16 states previously 
announced as having reported outbreaks, only 
four thus far are reported to have started 
eradication procedures, under the indemnity 
plan and in cooperation with federal live- 
stock authorities. In two of these, Iowa and 
North Carolina, all infected hogs have been 
slaughtered. These states are completely re- 
moved from federal quarantine. Approximately 
3,500 animals were slaughtered in Iowa; 25, 
all in one affected lot, in North Carolina. 
Washington is reported to have disposed of 
4,000; Georgia 200. 

Some elements of the livestock industry 
deplore the hysteria generated by press and 
radio in regard to vesicular exanthema. They 
believe that the threat of crisis and declaration 
of emergency have been out of proportion to 
the seriousness of the disease. 

A look at some facts which have developed 
during the past month suggests that there is 
justification for criticism of some aspects of 
current policy: 

1. Vesicular exanthema spreads rapidly. 

2. It cannot be differentiated clinically from 
other vesicular diseases. 

3. It has affected a relatively small number 
of herds. 

4. In no instances, of which this writer is 
aware, has it occurred in any but garbage-fed 
swine, those originating from garbage-fed 
herds, or those directly exposed to infection. 
This observation emphasizes that of Dr. C. U. 
Duckworth and others, that the disease is pri- 
marily “garbage-fed hog disease” and is per- 
petuated through the medium of infected raw 
pork scraps in garbage. 

Carcasses of swine originating from quaran- 
tine areas are required to be processed 
(cooked) in establishments where BAI inspec- 
tion is maintained. Packers claim processing 
cost amounts to approximately 7 to 10 cents 
per pound. Under the current policy, pro- 
ducers will be paid indemnities providing states 
cooperate. Hogs whose carcasses must be 
processed are purchased at approximately one- 
half market value. 

The following statement is contained in 
press release dated August 22, 1952 originat- 
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ing from the Office of the Secretary, U. S. 
Department of Agriculture, “The meat is 
processed in such a manner as to remove the 
danger of perpetuating the disease through 
contaminated garbage. (Human beings are not 
susceptible to vesicular exanthema.)” 

Killing diseases of swine, and some others 
having public health significance, are not quar- 
antined. Indemnity costs are a high price for 
taxpayers to pay for making garbage safe to 
feed raw. 

In the light of developments, some adjust- 
ments are indicated. Sanitary authorities and 
public health officials in all echelons of civic 
government should be encouraged to seize the 
opportunity that outbreaks of vesicular exan- 
thema afford to advocate and enforce regula-* 
tion that will require cooking of all garbage 
before it is fed to swine. A little prevention 
is worth a lot of cure. Such regulations, be 
they state laws, county or municipal ordi- 
nances, could be expected to provide an effec- 
tive control measure for vesicular exanthema 
and other bacterial and viral diseases. Fur- 
thermore, the practice would minimize the 
incidence of trichinosis, known to be highest 
among garbage-fed animals. Such restrictions 
would affect relatively few hog producers, are 
rational, in every sense in the good of public 
health, and would not add to tax costs. 


Chloramphenicol and 
‘Aplastic Anemia 





Five cases of fatal aplastic anemia are re- 
ported by Rheingold and Spurling (Jour. Am. 
Med. Assn., 149:1301 [Aug. 2], 1952) be- 
lieved to have resulted from prolonged use of 
chloramphenicol. This is but one of a number 
of reports of hematological disorders and 
fatalities following administration of this 
widely used antibiotic which is prepared 
synthetically. 

The selection of this above other agents has 
been based on the demonstration of its broad 
spectrum of antibacterial activity. Carefully 
performed safety tests and studies of its action 
on all body systems preceded its release. These 
studies are currently being repeated and limita- 
tions on dosage, or other recommendations for 
its use, may be expected. 

No reports of similar limitations have ap- 
peared in veterinary literature. Potential 
dangers do exist, as have been pointed out 
repeatedly, in promiscuous or prolonged use of 
all potent antibiotics. 
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Mexico Declared Free of 
Foot-and-Mouth Disease 


Prohibition against the importation from 
Mexico of cattle, sheep, other domestic rumi- 
nants, and swine, and fresh, chilled or frozen 
meat derived from these animals, was lifted 
on September 1, 1952. Provisions of the Tariff 
Act of 1930 no longer apply to such importa- 
tions. Simultaneously, quarantine lines within 
Mexico, established between quarantine and 
free zones, were abolished. 

With this announcement there has been 
some speculation as to how much of what 
would be offered and its effect on domestic 
markets. Prequarantine statistics indicated that 
up to 500,000 cattle were imported annually 
from Mexico. No official announcement has 
been made of the supply of animals or meat 
that are available now. The fact that none 
has been exported to the United States since 
December 1946 suggests the possibility of large 
supplies. How well the 19 recently established 
packing facilities south of the border have 
handled available slaughter classes appears to 
be pure speculation. 

Some have conjured visions of huge herds— 
big steers with long horns—and ceaseless 
circling of vaqueros awaiting the drop of 
established barriers. “This condition certainly 
does not exist,” states Dr. F. F. Schmidt, 


Douglas, Ariz., “for a number of logical rea- 
sons: (1) It is not known at this writing what 
the Mexican government will require on every 


export permit. It is expected that statement 


of ages, weights, sex, etc., will be required on 
applications. (2) Huge herds of cattle carnot 
be held close to the international line. Ranches 
in Mexico are the same as in this couniry, 
They extend up to the neutral zone on each 
side of the border. These ranches are not «ble 
to furnish sufficient grass for any large num- 
bers for any lengthy period. Neither is it 
practical nor physically possible to hold large 
herds in corrals as there are few in Close 
proximity. Sufficient feed is not available near 
border crossing points. (3) Permits which 
might be required by the Mexican government 
must be obtained through regulatory channels, 
which will require a bit of know-how and 
who.” 

Moreover, changes in import regulations 
have been announced by the Bureau of Animal 
Industry in order no. 379. Since 1931, regu- 
lations governing importation of Mexican live- 
stock have been contained in a separate BAI 
order. The change brings all import regula- 
tions on livestock under a single order that 
applies to all countries free of foot-and-mouth 
disease. Designation of border stations is 
specific and'other portions of the new order 
deal with methods of obtaining permits, inspec- 
tion at port of entry, testing for brucellosis and 
tuberculosis, and other health requirements. 

Doctor Schmidt writes that, “One of the 
most important phases of export-import trans- 
actions in livestock is the physical set-up 
required at crossing points. Along the Mexi- 
can-Arizona border, at least, facilities are 
inadequate for handling large herds. Animals 
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may cross only during certain hours and on a 
limited number of days in each week. Fur- 
thermore, the paper work necessary for both 
national agencies slows down operations, 
which in turn require many long and strenuous 
hours to accomplish. Animals must be counted, 
weighed, and dipped. 

“Limitations cited and controversies among 
factions in Mexico have thus far limited move- 
ment of cattle northward.” 

The Mexican-United States Commission has 
been abolished. A small group of workers 
from the United States will continue greatly 
reduced activities under a new commission. 
These will cooperate with Mexican officials in 
inspection work and diagnostic procedures. 

Experience in Mexico has been costly. Les- 
sons were learned at a cost to taxpayers of 
approximately $125,000,000. Accomplish- 
ments have demonstrated to the world that an 
uncompromised objective, pursued with cease- 
less vigor, is rewarded by success. A rugged 
area Of 260,000 square miles, containing ap- 
proximately 17,000,000 susceptible animals, 
was placed under quarantine less than six 
years ago. Today that area and Mexico are 
apparently free of a highly contagious live- 
stock disease—a monumental task, successfully 
completed, and a credit to all those who had a 
part in its accomplishment. 

v v v 


End Foot-and-Mouth Disease Controls 
in Canada 


All that area of southern Saskatchewan, 
Canada, under general quarantine for foot- 
and-mouth disease was released from restric- 
tions imposed by the Ministry of Agriculture, 
on August 19, 1952. 

Livestock were brought into the quarantine 
area under permit during July and kept under 
observation of federal and provincial veteri- 
narians. 

No cases of vesicular disease have been re- 
ported since May 31. Disposal of ali infected 
and exposed animals has been accomplished 
and repeated disinfection procedures carried 
out under supervision. Canada was officially 
declared free of the disease as the quarantine 
was lifted. 

This action by Canadian officials, however, 
does not affect import restrictions governing 
Canadian livestock or meat derived from 
them. Importation is prohibited by provisions 
of the Tariff Act and will continue until the 
U. S. Secretary of Agriculture officially an- 
nounces that the country is free from foot-and- 
mouth disease. 
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Coccidiosis Vaccine 


A recent news release from Alabama Poly- 
technic Institute announced that Dr. S. A. 
Edgar, poultry pathologist of that institution, 
had developed a vaccine for control of cecal 
coccidiosis (Eimeria tenella infection) in 
chickens. This release has obtained wide 
distribution through the Associated Press, 
farm and poultry magazines. It came before 
publication of Doctor Edgar’s scientific results 
on the development of the vaccine, probably 
because of pressure by the poultry industry. 
As might be expected following the news of 
a possible method of controlling such an im- 
portant disease in poultry, agencies concerned 
with control have been swamped with inquiries 
concerning what the vaccine is, its availability, 
and its efficiency. It is an attempt to clarify 
some of the situations that have arisen follow- 
ing the release that the following report is 
given. 

According- to the release, the vaccine is 
prepared specifically for Eimeria tenella in- 
fection, commonly known as cecal coccidiosis. 
E. tenella the causative agent is one of eight 
known species of Coccidia that affect-chickens. 
It should be emphasized that regardless of its 
efficacy for this specific disease, the vaccine 
will not be of value against any of the other 
seven types since cross immunity does not 
exist between species. 

The vaccine is, according to Doctor Edgar, 
a carefully prepared suspension of live E. 
tenella oocysts. It is administered by feeding 
in controlled doses to three-day-old chicks 
after a starvation period of 12 hours. On the 
13th day following the initial feeding, the 
chicks are treated with a sulfonamide, such 
as sulfaquinoxaline. This treatment is given to 
prevent the previously administered oocysts 
from developing in such quantities as to pro- 
duce an acute outbreak of the disease. It takes 
28 days to produce complete immunity al- 
though in 17 days the majority of chicks are 
immune. The method was designed primarily 
for immunization of fryers and broilers in 
large commercial plants. 

It is claimed that this system practically 
prevents losses from E. tenella infection. In 
field trials involving 60,000 chicks, losses 
were reduced to two in 5,000 chicks brooded. 
These losses were in contrast to typical mor- 
tality in controlled groups. 

Doctor Edgar’s technic is essentially a 
modification of a method described in 1927 
by Johnson (Oregon Agricultural Experiment 
Station Bulletin 230). Johnson demonstrated 
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that specific species immunity against severe 
losses followed feeding of measured sub-lethal 
suspensions of several species of oocysts to 
susceptible chicks. It is now a well known 
fact that small doses of oocysts given to a 
susceptible chick wi'l induce immunity under 
normal conditions if enough time elapses be- 
fore the chick is exposed to doses which will 
produce acute infection. Edgar, in his method, 
guards against the possibility of acute infec- 
tion following the controlled dose inoculation 
by the use of chemotherapeutic agents for a 
few days at the end of 13 days following the 
initial inoculation. 

Commenting on Edgar’s results, Dr. A. S. 
Rosenwald, of the Agricultural Extension 
Service, University of California, in a news 
release of July 3, 1952 states, “It occurs to 
me that immunization in cecal coccidiosis is 
somewhat of a waste of time since it is the 
one species which is the most readily and 
effectively controlled by either of the sulfona- 
mides, some of the other drugs, or by special 
sanitation. Furthermore, it is the one kind 
of coccidiosis which is most readily recog- 
nized by poultrymen because of its acuteness 
and the bloody droppings frequently associated 
with it.” 

Personally, I am inclined to agree with 
Doctor Rosenwald as far as E. tenella infection 
is concerned. Doctor Edgar has, however, pre- 
sented a different approach to this important 
problem and even if time proves his method 
is of no more practical value for prevention 
and control of coccidiosis, than the methods 
now available, the contribution will be of 
scientific interest. 


From the standpoint of practicability, the 
method has pitfalls. The product contains 
viable oocysts and this means that it will have 
to be extremely carefully controlled as to dos- 
age and immunogenic properties. The fact 
that it is so easy to produce the acute type of 
disease by increased dosage, emphasizes the 
need for the product to be handled by experts 
to prevent acute outbreaks by overdosage. The 
requirement for its use in conjunction with 
drug treatment makes it a cumbersome tech- 
nic which may not be accepted readily. Most 
important is the fact that only one of the eight 
types of coccidiosis that are known in chickens 
will be controlled if the method is found to be 
practical. Doctor Edgar stated in a personal 
communication (August 18, 1952) that pre- 
liminary studies indicate that two or more 
species of Coccidia may be combined to pro- 
duce immunity against the included species. 
Under no condition should the method be con- 
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sidered a panacea but rather another adjunct 
to the presently proved methods of prevention 
and control. 

According to information received from the 
Bureau of Animal Industry, a license for man- 
ufacture and sale of the product for interstate 
shipment has not been granted. According to 
Doctor Edgar (communication of August 18, 
1952) there is a probability that this type of 
product is not amenable to the BAI Virus- 
Serum-Toxin Law and it is likely that it will 
come under the Food, Drug and Cosmetic Act. 
According to the press release, the procedure 
has been turned over to the Auburn Research 
Foundation for distribution. Only one contract 
has thus far been made and under it a com- 
mercial biological supply company in Birming- 
ham will distribute the product. The vaccine 
will be produced by Doctor Edgar’s laboratory 
at the Alabama Polytechnic Institute. No men- 
tion is made as to how distribution will be 
controlled. 

The supply is apparently limited and prob- 
ably will not be available for wide distribution 
for some time. It will be unfortunate if this 
product is put in the hands of poultry dealers, 
hatcheries and the usual dispensers of poultry 
remedies for sale to poultrymen for use without 
supervision. It is hoped all field use will be 
under the supervision of Doctor Edgar for the 
purpose of obtaining additional information 
before widespread release of the product— 
W. R. Hinshaw, D.V.M. 


v v v 
Income Protection Insurance 


Inquiries regarding group insurance for vet- 
erinarians have been numerous, particularly 
since this insurance plan has been made avail- 
able. Income of the practitioner is dependent 
upon his being able to practice. Casualty insur- 
ance that will assure cash income in event of 
incapacitating illness or injury has obvious 
advantages. 

Before 1945, veterinarians engaged in gen- 
eral practice were listed as extra-hazardous 
risks by insurance companies. Health and acci- 
dent insurance for these was obtainable only 
at increased rates. Efforts by Mr. Peter N. 
Jans, insurance broker, and interested veier- 
inarians in Illinois, pioneered the effort which 
has resulted in reclassification of veterinarians. 
The Continental Casualty Company began to 
provide sound income protection at rates ccm- 
parable to those offered members of other 
professions. 


This original program was known as ‘he 


Illinois Plan. Since 1949, policies have been 
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filed with and approved by insurance commis- 
sioners in 30 states. After the action which was 
taken in the formation of a National Commit- 
tee on Insurance, Continental Casualty Com- 

y made plans to offer insurance protection 
for those who were then barred from obtaining 


- such insurance. The Professional Association 


Plan, designated as policy G. P. 1309, is now 
available. In its latest improved form, this con- 


tract covers any total disability, due to sickness . 


or accident, for 60 consecutive months. Bene- 
fits are provided on a nonaggregate basis. The 
insured may therefore present claims repeat- 
edly and without aggregate restrictions. More- 
over, the insured need not be house-confined 
to collect full benefits as provided. An added 
feature provides for reduction in premium 
costs, based upon volume and favorable opera- 
tional experience. It is probably the best group 
insurance available to veterinarians today. 

The National Committee on Insurance is in- 
dependent. It does not represent the A.V.M.A. 
The Committee is composed of ten prominent 
veterinarians who were organized at Detroit in 
1949 to represent the profession in order to 
work out a favorable insurance contract with 
dependable underwriters. The insurance plan 
offered is not sponsored by the A.V.M.A. A 
substantially similar plan was submitted to the 
Executive Board in 1951, and was referred to 
the Executive Committee of the House of Re 
resentatives. Action taken at the Milwaukee 
meeting was to refer the matter to constituent 
associations for their individual investigation 
and action. 

For detailed information, address Mr. Peter 
N. Jans, Box 824, Evanston, Ill. 


v v v 


Cooperation on Air Sac Infection 
Research 


Seven states along the eastern seaboard will 
cooperate with the BAI in conducting a re- 
search program on air sac infection of poultry. 
Different phases of the project will be carried 
out at experiment stations at the University of 
Connecticut, Storrs; the University of Dela- 
ware, Newark; the University of Georgia, 
Athens; the University of Maryland, College 
Park; the University of Massachusetts, Am- 
herst; North Carolina State College, Raleigh; 
and at the Virginia Polytechnic Institute, 
Blacksburg. 

Over-all objectives of the work are to deter- 
mine the cause of the disease, improved 
methods of diagnosis, how it is spread, and 
how it can be controlled or eradicated. Among 
the aspects to be explored are: (1) nature of 
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the agent which causes the disease, (2) rela- 
tionship of air sac infection to other respira- 
tory diseases of poultry, (3) possibility of 
transmitting the disease through the egg, (4) 
effect of live-virus vaccination against other 
diseases on the spread of air sac infection, (5) 
effect of antibiotics on the disease, and (6) 
effect of proper sanitation measures on the 
control of the infection. 

So-called air sac infection has been spread- 
ing through poultry flocks of the United States 
since it was first recognized two or three years 
ago. Broiler producers along the eastern sea- 
board have been particularly hard hit, with 
mortality running as high as 30 and sometimes 
50%. The disease is a respiratory infection 
which causes marked inflammation of the 
air sacs. 


si v v 


Postvaccination Paralysis Following 
Pasteur Treatment for Rabies 


The Journal of the American Medical Asso- 
ciation (149:1318 [Aug. 2], 1952) editorially 
comments that “Current developments in the 
field of rabies prophylaxis have led to conflict- 
ing opinions concerning the indications for the 
Pasteur treatment, the degree of efficacy of 
this form of treatment, and the incidence of 
postvaccinal neurological sequelae.” 


This confusion has existed for years. Some 
physicians continue to recommend the Pasteur 
treatment for every child, presented by hyster- 
ical parents, who might have been bitten acci- 
dentally in play, or under other circumstances, 
by healthy dogs. This, notwithstanding depend- 
able information available regarding indica- 
tions for prophylactic vaccination. 

Eradication of rabies in animals, reservoir 
of infection, is of the greatest public health 
significance. Mass vaccination of dogs and 
police measures based on known facts about 
the disease, will serve to control the most 
important source of infection from both a 
public hea!th and veterinary standpoint. It is 
recognized, however, that potential danger of 
serious outbreaks among livestock exists be- 
cause of infection among wild life. Since 
rabies control in these is impossible except by 
extermination of the wild-animal carriers, rou- 
tine protection of domestic livestock may be 
advisable in some areas. 


The development of rabies antiserum of a 
satisfactory titer to serve as a prophylactic 
agent for exposed persons or animals gives 
promise. 
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a PRINCIPLES OF ANIMAL HEALTH »——- 


R. R. DYKSTRA, D.V.M. 
Manhattan, Kansas 


Tic Douvloureux 


In the old horse days, veterinarians were 
occasionally consulted to correct so-called in- 
voluntary shaking of the head in carriage and 
saddle horses. From the diagnostic standpoint, 
temporary relief was sometimes afforded by 
depositing a local anesthetic over the branch 
of the fifth cranial nerve at the point of its 
emergence from the infraorbital foramen. If 
the local anesthetic relieved the condition, the 
diagnosis was tic douloureux and the operator 
proceeded to divide the nerve at its emergence 
from the infraorbital foramen, the so-called 
trigeminal neurectomy. The division of the 
nerve resulted in loss of sensation in one-half 
of the upper lip, not serious in an animal. In 
man, loss of sensation following neurologic 
division is serious and, therefore, it was in- 
formative to note in a medical publication that 
decompressing the gasserian ganglion and its 
posterior root relieves the pain of tic doulou- 
reux in man without producing any sensory 
loss in the trigeminal distribution. 


v v v 
Postpartum Paralysis in Cows 


In the July 5, 1952, edition of The Veteri- 
nary Record, A. Fraser, M.R.C.V.C., makes 
some observations on the subject of Post 
Parturient Paralysis in Cows, and his results 
in the handling of this condition by means of 
the antihistamine, anthisan. (Vol. II, 1950 
edition of The Dispensatory of the United 
States of America, page 2028, gives as syno- 
nyms for anthisan the following: pyranisamine 
maleate and neoantergan maleate [Merck]. It 
is stated in the quoted Dispensatory that 
“Reuse . . . concluded in careful pharmaco- 
logic studies that pyranisamine is the most spe- 
cific antihistaminic of those he studied . . .”) 

To continue the subject of postpartum 
paralysis as recorded by Fraser, he states that 
it occurs about one and one-half to two days 
following calving which was normal, and 
manipulation of hind limbs produces no evi- 
dence of pain. The animal is unable to arise. 
Appetite is good, recumbent posture normal, 
and after a few unsuccessful attempts at rising, 
the animal remains down. 

In the report of three cases, Fraser states: 


(1) Five-year-old cow, paralysis one and 
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one-half days after normal calving. Ten cc, 
anthisan injected intravenously and 10 cc, 
intramuscularly. Eight hours later injections 
repeated. Ten hours later a third dose, and 
the animal remained standing. Recovery un- 
eventful. (2) Four-year-old Galloway cow. 
Cow calved day before paralysis set in. Five 
cc. pituitrin intramuscularly; 10 cc. anthisan 
intravenously, and 10 cc. intramuscularly; 3 
oz. calcium intravenously. Six hours later, a 
further 20 cc. of anthisan. As the cow had a 
little difficulty in rising on the following day, 
she was given another anthisan injection fol- 
lowed by an uneventful recovery. (3) Seven- 
year-old Shorthorn cow. Paralysis 30 hours 
after easy calving. Ten cc. anthisan intraven- 
ously and 10 cc. intramuscularly. Eight to ten 
hours later, further 20 cc. anthisan. Twelve 
hours later, 20 cc. anthisan. Cow stood up 
unaided with a little difficulty when the needle 
was inserted for the intramuscular injection 
after 10 cc. intravenously. Recovery un- 
eventful. 
v v v 


New Swine Erysipelas Vaccine 


An exhaustive review by Winter of the re- 
search work on swine erysipelas vaccines 
appears in the July 1952 number of the 
Cornell Veterinarian. This review indicates 
the deficiencies of most, including the gener- 
ally used present method of live culture-serum, 
which always carries the threat of erysipelas 
contamination of previously uninfected farms, 






. Winter reports on “an improved swine ery- 


sipelas vaccine prepared by the adsorption 
of the immunizing antigens on aluminum 
hydroxide, by inactivation with formalin, and 
in the most recent modification by lyophiliza- 
tion.” It is stated that this vaccine is superior 
to the simu'taneous method and other gener- 
ally used vaccines. Veterinarians practicing in 
swine erysipelas territory will watch the new 
vaccine with interest. 


v v v 


Dairy specialists estimate that the present 
cow population is adequate for supplying the 
milk requirements of the nation, provided that 
artificial breeding with approved sires is prac- 
ticed and, furthermore, that the feed consists 
of an abundance of good, high quality rough- 
age as exemplified by grassland crops. 
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‘———+ POULTRY PRACTICE PROBLEMS -—— 


W. R. HINSHAW, D.V.M., Ph.D. 
Frederick, Maryland 


Artificial Lighting of Turkey Breeders 


Hatching eggs from turkey breeders can be 
secured at least a month in advance of the 
regular season by the proper use of artificial 
lighting to increase the normal daylight to 
14 hours. All-night lighting is not advised. 
The amount of light recommended is one 
watt for every three to four feet of floor 
space or if out of doors, an equivalent wattage 
for the roosting and feeding areas. 

Turkey hens require a light intensity of two 
foot candles at about two feet above the floor 
or ground according to Asmundson, ef. al. 
(Poultry Sci., 25:346, 1946). In an inside pen, 
this can be obtained by placing a 150 watt 
lamp about eight feet above the floor near 
the middle of a 16 by 18 foot pen. The lamps 
must be arranged so that the light falls on the 
birds on the roost or at the feed hoppers. It 
takes twice as much light for turkeys as for 
chickens. At the beginning of the lighting pro- 
gram, the period of lighting should be in- 
creased by one-half hour gradually each day 
until the maximum time plus the normal day- 
light time equals 14 hours. As the season ad- 
vances, the total light hours should be kept 
constant by reduction of artificial light hours. 
A time clock is advised to ensure regularity, 
which is an important factor. Morning lights 
are desirable for turkeys since they tend to lay 
later in the day than chickens. 

Some of the facts available on lighting tur- 
key breeders are given below. Both males and 
females must be sexually mature when lights 
are put on them. Males should be lighted about 
three to four weeks earlier than females of 
the same age. One rule is to subject males to 
lights eight to nine weeks before the first 
hatching eggs are desired. By this same rule, 
then females should be lighted four to five 
weeks before the beginning of the hatching 
season to ensure a 50% egg production at 
that time. 

For additional information on this subject 
the reader is referred to recent experiment 
station bulletins on turkey production and to 
text books such as Turkey Management by 
Marsden and Martin. - 


v v v 


Broodiness in both chickens and turkeys is 
an inherited characteristic which can be largely 
eliminated by a careful breeding program. 
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New Growth Factor Discovered 
In Fish Meal 


A concentrate prepared from fish solubles 
has been found to contain a factor which pro- 
motes rapid growth in young chicks. 

These results, announced by workers at the 
BAI’s Beltsville Station, justify the addition of 
animal-source proteins to poultry rations. 


v v v 


Certain feeds may be responsible for in 
ferior qualities in eggs. For example, rape and 
sudan grass fed to laying hens by the Alabama 
Agricultural Experiment Station (58th and 
59th Ann. Rpts.), caused 43% of the eggs 
to have olive-green colored yolks. Cotton seed 
mea] in the diet of laying hens causes an ob- 
jectionable albumin and yolk color. The cause 
of this abnormality is due to gossypol in the 
cotton seed (USDA, BAI, 1949 report). Un- 
desirable flavors in eggs may be caused by 
hens’ eating such fresh green plants as onions, 
garlic, or cabbage. 


v + v 


USDA Circular 897, published in October 
1951, summarizes the literature and reports 
new experimental data on pasteurization of 
liquid whole egg as a means of eliminating bac- 
terial contamination, and especially Salmonella. 
The investigators found that by careful atten- 
tion to operating procedures, the liquid whole 
egg can be flash-heated to 140 F. and held at 
that temperature for three minutes. This pro- 
cedure killed all Salmonella present and did 
not appreciably affect the egg product. 


v v v 


Fire guns such as are used for burning 
weeds have been recommended periodically by 
the manufacturers for disinfecting poultry 
yards, and, after cleaning, floors of brooders 
and laying houses. In 1935, Stafseth and 
Camargo (Jour. Am. Vet. Med. Assn., 
86:162) did a number of experiments and 
showed that the heat from these “flame-guns” 
was not at all efficient as a means of dis- 
infection. 

v v v 


The ideal temperature for storage of eggs is 
50 to 55 F. with a relative humidity of 70 
to 75%. 
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= VETERINARY PARASITOLOGY = 





A. O. FOSTER, B.A., M.A., Sc.D. 


Beltsville, 


Cerebrospinal Filariasis 


The British Veterinary Journal has pub- 
lished, “an account of work which bids fair 
to be as notable and revolutionary as any pre- 
vious medical discovery’.” The account in 
question is by Innes, Shoho and Pillai,’ en- 
titled, Epizootic Cerebrospinal Nematodiasis 
or Setariasis, a subject on which our readers 
will recollect earlier comment on this page’. 
It is a classic in argument and presentation; 
and, if true in substance, it “may lead to the 
opening of a new epoch in medical science*.” 
If only because of these appraisals of it, the 
article should be read by veterinarians, para- 
sitologists, pathologists, and all who profess an 
interest in the making of medical science. 


The thesis is that immature filarial worms, 
called Setaria digitata,* because of their 
wanderings in tissues of the central nervous 
system, are the cause of a widespread en- 
cephalomyelomalacia affecting most classes of 
domestic stock and some kinds of wild rumi- 
nants. The disease is common and well known 
in the Orient, but is presumed to occur else- 
where as well. The case rests on several lines 
of evidence, but most significantly on the 
character of the lesion, which is essentially 
traumatic and varies in extent and location 
precisely as one would expect from variations 
in the nature and severity of symptoms, in- 
cluding paralysis. In most cases, only a single 
lesion is present, although occasionally more 
are found, but there is no suggestion of dis- 
seminated, systematized, purulent, or granu- 
lomatous disease, or of any active focal 
process. Because of the nature of the lesion, 
viruses, bacteria, protozoa, or fungi do not 
appear to be etiologically involved. There is, 
moreover, no evidence of neoplasm or de- 
generative change. 


1Editorial, Bpizootic woo U caeemee 


or Setariasis. 
*Ibid, p. 71. 
*Vet. Med., 47:38, 1952. 
‘Same as ref. 1. 


*Accordin: ee Be to Pevile (Ann. ree. 
sitol. this pomaite © yay desig- 
nated Setorta ro (Rud., 1819). e common 
filarial worm of the body cavity of cattle with which 
most be 014 - ~ those in the United 
States, are familiar. A ted species, Setaria 
equina, is a common parasite of horses. 


rit. Vet. Jour., 108:69 
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Those who read the present article, and 
previous ones, by Innes and his collaborators 
will note that no originality is claimed for the 
idea of association between paralysis and 
nematode invasion of the brain and cord. 
Rather, much emphasis is given to the exten- 
siveness of literature along this line, including 
reports on nematode invasion of the central 
nervous system and other nervous tissues in 
man. Above all, perhaps, the report under dis- 
cussion is a plea for thorough pathological and 
parasitological examinations in instances where 
symptoms are referable to damage of the brain 
and cord. 


To bring the story to date, one must, in 
passing, take note of the recent finding of 
neurofilariosis in sheep from New York state 
and New Hampshire® and of the description of 
a new causative agent, Neurofilaria cornell- 
ensis Whit!ock, 1952°. There can be no doubt 
that veterinarians and others in ancillary pro- 
fessional fields will watch with interest for 
further reports on this important subject which 
Innes and his associates, as well as the veteri- 
narians at Cornell, have brought so promi- 
nently into focus. 


v - v 


Following reports by Russian investigators 
(Shumakovich, 1948; Turunova, 1949), Dur- 
bin’. has reported favorable results with 
emetine hydrochloride in the treatment of 
lungworm infestation of sheep and goats. The 
species involved were Muellerius capillaris, the 
hair lungworm, and Protostrongylus rufescens. 
Although the data are preliminary, the dosage 
emp'oyed by Durbin was 0.3 cc. of a 1% 
aqueous solution, intramuscularly, per kg. of 
body weight. The regimen consisted in two 
doses at an interval of one day. The Russians, 
in some instances, used a slightly different 
dosage and gave two to four injections at in- 
tervals of one to three days. 


5SKennedy, P. C., Whitlock, H. H., and Roberts, 
S. J Remretnertente. a Paralytic Disease of Sheep: 
L. Introduction, € _— ogy, and Patholozy. 
Cornell Vet., 42: 18 


*Whitlock, J. H., po eM a Paralytic Dis- 
ease of Sheep: II. Neurofilaria cornellensis, N. 
Sp. (Nematoda, Filariodea), a New Nematc de 
Parasite from the Spinal Cord of Sheep. Cornell 
Vet., 42:125, 1952. 


12Durbin, C, G., Jowr. Parasitol., 38:34, 1952; 
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JAMES H. STEELE, D.V.M., M.P.H. 
Atlanta, Georgia 


National Brucellosis Committee 


The National Brucellosis Committee was 
organized at a conference called by the U. S. 
Bureau of Animal Industry on March 15, 
1949. This committee is set up independent 
of the BAI or any other government agency. 
It has representatives from every segment of 
agriculture interested in animal husbandry, the 
farm press, universities, animal handling indus- 
tries, meat and milk producers and processors 
associations, American Medical Association, 
American Veterinary Medical Association, and 
other interested groups. The purpose of the 
Association is to support the control and 
eradication of brucellosis in the United States 
through dissemination of information, encour- 
agement of research, promotion of activities 
which will assist in eradication, and encourage- 
ment of public health practices that will pre- 
vent human disease. This committee does not 
conflict with any other groups in agriculture, 
livestock sanitation, or public health. It is 
established to assist all these groups in attain- 
ing their goal; national eradication. 

The National Brucellosis Committee has dis- 
tributed through its offices considerable in- 
formation on what is known about brucellosis 
and what can be done to get rid of it. It has 
been pointed out that this disease has cost the 
livestock industry and the health of the nation 
more than $100,000,000. a year. It is esti- 
mated by competent livestock sanitary authori- 
ties that the disease could be practically 
eradicated by the expenditure of an equivalent 
sum over a period of ten years. 

The Public Health Subcommittee submitted 
the following report to the Committee in 1951, 
which was accepted. In 1952, this report was 
amplified to emphasize the importance of uni- 
versal pasteurization and the production of 
grade A milk from brucella-free herds, 


Outline of the Recommendations of the 
Subcommittee on Public Health of 
the National Brucellosis Committee 
1952 
JAMES H. STEELE, Chairman 

The objectives of the National Brucellosis 
Committee are: (1) to inform the American 
farmer of the danger to himself and the public 
of brucellosis infection; and (2) to recommend 
procedures which will lessen the danger of 
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human infection. The following outline is sub- 
mitted for the approval of the Committee: 

The Subcommittee recommends: 

1. That universal pasteurization of milk and 
all dairy products be encouraged. This can be 
accomplished by the passage of municipal and 
state laws requiring the pasteurization of milk 
and all milk products. At present there are 
only ten states with state-wide pasteurization 
laws. 

2. That only disease-free herds be permitted 
a grade A classification for milk and milk 
products. This means that a herd cannot have 
any evidence of disease. This practice has 
been recommended for the past 50 years but 
has not always been enforced, except in the 
case of certified milk. Only New Mexico re- 
quires that all grade A milk be from brucella- 
free herds. Illinois requires that all herds sup- 
plying grade A fluid milk be brucella-free by 
1955. The Subcommittee hopes that other 
states and municipalities will adopt similar 
regulations requiring that milk producers clean 
up their herds in a three-to-five-year period. 

3. That steps be taken to educate farmers 
of the danger to themselves and their families 
of keeping infected animals. It is the con- 
sensus of health educators today that health 
education should be directed to the women and 
children of farm families. This may be accom- 
plished by the distribution of educational ma- 
terials to the children in grade and high schools 
in rural areas. 

4. That educational material be made avail- 
able to personnel in the animal-handling in- 
dustries other than the livestock farmer, 
pointing out the dangers of occupational bru- 
cellosis and the means whereby infection may 
be avoided. Such information would emphasize 
personal cleanliness and the importance of 
maintaining a clean environment. 

5. That the Subcommittee review new prob- 
lems and suggestions as they are received, and 
encourage private and governmental agencies 
to develop methods of public health education. 
Subjects could include review of pamphlets, 
poster and audiovisual education materials. 


v v v 


California is now the leading turkey-pro- 


ducing state in the United States. Growers 
claim more than 20% of total production of 
55,000,000 turkeys. 
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Acute Salt Poisoning in Swine 
JOHN E. THOMAS, BS., D.V.M., Colfax, Wisconsin 


The owner of a drove of hogs reported 
sudden losses and several very sick animals. 
He related the following history: There were 
32 hogs weighing between 50 and 75 Ib. each. 
Pigs had been vaccinated for hog cholera 
(serum and virus) about three weeks earlier. 
All had appeared normal the night before 
when he fed them, but the following morning 
four pigs were found dead and three sick. The 


(1) Severe inflammation of gastric mucosa; (2) area 
of erosion of mucosa of stomach. 


animals had been on the same alfalfa pasture 
for over a month. The corn fed to them while 
confined in the lot was of poor quality and 
somewhat weathered. Water was available. 


y Symptoms 


Several animals exhibited general weakness; 
another posterior weakness, and one was down 
and comatous. Temperatures were noted to 
be normal to subnormal. There were no other 
general symptoms. 

Postmortem examination was made of one 
of the dead animals and the downer. While 
removing the hogs for autopsy through a gate 
at the corner of the pen, a block of salt was 
noted lying in the grass. There were large 
chunks chipped off the block and a number 
of teeth marks on it. Upon this observation 
the farmer was questioned and related that he 
had forgotten to give the hogs any salt until 
the previous morning when he had thrown the 
block into the pen. In the evening he had 
removed it because the animals were fighting 
over it. 
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The following indicative lesions were ob- 
served on autopsy: Severe inflammation of the 
gastric mucosa; one stomach had an area of 
erosion 3 in. x 4 in. There were fluid in- 
testinal contents in the anterior part of the gut. 

A diagnosis of acute salt poisoning was 
made in view of postmortem findings and the 
fact that the pigs had been starved for szlt. 
The affected animals, in all probability being 
the more aggressive of the group, probably 
swallowed several chunks of the salt that were 
chipped off. 

No treatment was given in view of the time 
which had elapsed since the salt had been con- 
sumed. The farmer was advised that the 
affected animals probably would die. 

It was also recommended that in the future 
a small amount of salt be added to the ration 
so that each animal would get an adequate 
amount. 


REFERENCES 


1. Worden, A. M., Salt Poisoning in Pigs. Vet. Rec., 
53:685, 1941. 

2. ag ae Healthy. U. S. Department of 
Agriculture Yearbook, 1942, p. 803. 
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Otitis Externa and Surface Wounds 
in Small Animals 


ROY HINGLEY HUGHES, D.V.M., 
Hot Springs National Park, Arkansas 


Otitis externa in all its phases presents a 
constant and ever present problem. Various 
drugs have been employed with the latest ef- 
forts being concentrated on a benzoate emul- 
sion in a_ glycerine base, followed with 
systemic treatment if the degree of infection so 
indicated. Foille* is the new treatment that 
has given good results in our hands. Ingredi- 
ents are: calcium thiosulfate, 0.03%; sulfur, 
0.17%; calcium oleate, 0.36%; oxyquinoline 
base, 0.18%; benzocaine, 1.26%; phenol, 2%. 

It will be noted that the emulsion contains 
phenol. This preparation is contraindicated in 
cats. In the ointment foille, phenol has been 
replaced with benzyl alcohol. The ointment 
preparation is, therefore, safe for cats. 

Foille was employed initially in treatment 
of burns. Since a burn is a wound, and 
wounds can be broken down into many condi- 


*Carbisulphoil Company, Dallas, Tex. 
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tions for local therapy, the indications for 
this product are now manifold. Generally 
speaking, it is indicated on any non-systemic 
skin laceration, infected or noninfected surgi- 
cal wounds, chemical burns, indolent ulcers, 
mange — including the demodectic type, and 
dry eczema. 

The sulfhydryl ion in this useful preparation 
promotes tissue repair without excessive granu- 
lation; the sulfates, phenol or benzyl alcohol, 
are antiseptic; oxyquinoline, besides its anti- 
septic property, acts synergistically with the 
suifhydryl ion in stimulating granulation and 
hastening epithelization; benzocaine is anal- 
gesic. Foille does not deteriorate, stain, nor 
have an offensive odor. 

During healing of a surface wound, there is 
ne sloughing, hard eschar, but a soft coagulum 
which does not separate from the epithelial 
surface. This gives comfort during convales- 
cence. 

The primary object of this report is to 
demonstrate the effectiveness of foille in 
mitigating and curing varied skin conditions, 
which are presented. The following are selected 
from current files: 

Case 1. Cocker, male, three years of age. 
Otitis externa of 18 days’ duration. There was 
marked thickening of the canal lining; offen- 
sive odor, black cerumen, and three bleeding 
ulcers were also observed. After cleaning with 
a glycerinated probe, foille emulsion was in- 
fused. The patient was examined and treated 
at 12-hour intervals for 48 hours. Each treat- 
ment consisted of gentle cleansing and addi- 
tion of a few drops of emulsion. One treatment 
seven days later completed the course, and 
uneventful recovery followed. 

Case 2. Collie pup, six months of age. 
Small areas inside thigh of non-specific der- 
matitis. Treated with foille emulsion vigorously. 
Result, prompt recovery. 

Case 3. Pointer male, two years of age. 
History of skin disease for five weeks. Diag- 
nosed microscopically as demodectic mange. 
Dog bathed and treated by the application of 
foille emulsion, for 19 days. Special attention 
was given to the diet but no other supportive 
medication was administered. The skin re- 
gained tone and had an appearance of a 
healthy skin at the completion of treatment. 
One month has elapsed without evidence of 
recurrence. 

Case 4. Two white female cats, aged 1% 
years. Presented with moist eczema involving 
three-fourths of body. Both were from same 
home. Origin was unknown. Cats were swabbed 
daily for, two days with a 50% solution of 
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tannic and salicylic acid, which accomplished 
drying of the lesions. Foille ointment was 
worked into the skin thoroughly, twice daily, 
covering all areas at each application. Practi- 
cal control was demonstrated in 11 days of 
treatment. 


The writer has returned recently from an ex- 
tended trip in Acapulco, Mexico, observing 
results in a variety of dermatoses after treat- 
ment with foille emulsion and ointment. Ex- 
perience with this product in a number of 
veterinary clinics in that tropical region was 
gratifying. 

Use of foille has given gratifying results in 
suppurative wounds. It appears to stimulate a 
rapid, even rate of granulation. It is non- 
irritating and safe for most small animals and 
remarkably staple in glass containers. 
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Surgery for Milk Fistula 


JOSEPH T. ALSTON, D.V.M., Tupelo, Mississippi 


Rarely occurring congenital milk fistulas, or 
those resulting from perforating or lacerating 
wounds, may be closed successfully by surgery 
during the dry period. Such wounds are ex- 
ceedingly difficult or impossible to close dur- 
ing lactation. 

The patient is cast and secured by trussing 
the hind legs by the figure-8 method. Tail 
should be included to assure it will not con- 
taminate the operative field. Every precaution 
must be taken to perform aseptic surgery. 
After having injected a suitable local anes- 
thetic, make one bold clip with a sharp, curved 
scissors so as to clip away all scar tissue or 
vascular tissue. If scar tissue is left along the 
edges of the new wound, healing will be de- 
layed or in some instances, opposing cut 
edges will not adhere. A sufficient number 
of deep interrupted sutures are placed down 
to the teat duct but not including the mucous 
membranes so that when completed, sutures 
are approximately % in. apart. No. 60 cotton 
thread or no. 5 or 6 silk sutures are used. 
A full curved needle and needle forceps serve 
best for laying the suture line. Squeeze the 
wound together, dry, paint with tincture of 
iodine. When iodine is dry bandage the wound 
with adhesive tape and allow to remain for one 
week. Remove sutures three or four days 
later. If carefully done, the wound will heal 
by first intention. 

In the writer’s practice, this procedure has 
proved successful and is used frequently. Re- 
sults following the use of caustics or cautery 
have been irregular and are now mostly sup- 
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planted by the surgical technic described 
above. Approximately 20 minutes are allowed 
for the operation. 

If mastitis is a complication, it may be 
treated prior to surgery or immediately fol- 
lowing. 


v v v 
Misdiagnosis 
LAURENCE SHOCKEY, D.V.M., Kincaid, Kansas 


Last fall the owner of a small herd of Here- 
ford bull calves noticed one of the animals 
was in distress. The calf, weighing 600 Ib., 
was immediately separated from the herd and 
put into a small corral for closer observation. 
Symptoms included abdominal distention, 
arched back, spraddling of hind legs, slight 
elevation of the tail, and occasional dribbling 
of urine. 

Due to unusual circumstances at this par- 
ticular time, the assistance of a veterinarian 
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was not obtainable. This animal went un- 
attended for a second day when the owner, 
anxious to do something, drove to a neighbor- 
_ ing town and presented his case to the local 
druggist. After hearing the symptoms, the 
druggist proceeded to diagnose the case as 
“water belly.” One hundred cc. of a dilute 
solution of hydrochloric acid (HC1) was dis- 
pensed with verbal instructions to pour a small 
quantity on the feed and in the drinking water 
each day. Theory of the treatment was to 
dissolve the calculi so that the urine could 
escape through the urethra. 

This therapy was followed for two days. 
The animal, in the meantime, was suffering 
great distention and severe pain, accompanied 
by short expiratory grunts. Finally, the owner, 
in desperation, lanced the abdominal swelling 
with the blade of a corn knife. A day or so 
later the skin began to slough off. Further 
examination disclosed that the urethra was 
sloughing away just posterior to the sigmoid 
flexure. As can be observed from the accom- 
panying photograph, this shedding extended 
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over the entire floor of the abdomen and 
thorax. A deep, sharply circumscribed cavity 
also was noticed posterior to the scrotum. For 
several weeks, urine escaped from this open- 
ing until healing was established. 

Complete recovery appeared almost impos- 
sible to the owner and slaughter of the animal 
was contemplated. A veterinarian, who was 
unavailable in the beginning stages of the case, 
was consulted and after careful examination 
recommended a plan of treatment. Intra- 
venous injections of 25% dextrose and saline 
solutions were administered to combat toxicity 
and general dehydration. Several times a day 
the denuded areas were washed carefully with 
an antiseptic solution and then smear 62 was 
applied to prevent screwworm infestation. 
Access to clean pasture, clean water, good 
feed and just plain good nursing comprised the 
principal treatment which followed for weeks. 
Healing was slow and during micturition the 
urine followed an irregular course from the 
urethra across the scab area. 

After three months, the sloughed areas 
healed excluding, of course, a narrow avenue 
of escape followed by the urine as it left the 
urethra. 
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Heatstroke in Hogs 
M. D. CONRAD, D.V.M., Plattsburg, Missouri 


On arrival at a farm where the writer was 
called to examine some animals that had died, 
64 pigs, averaging approximately 80 Ib. each, 
were found near the pasture fence and around 
cattle troughs. 

The owner supplied the history that these 
pigs apparently had been in perfect health 24 
hours or less earlier. He had moved the drove, 
consisting of 15 brood sows and 104 pigs, 
from a mixed legume pasture to a similar 
one in a planned pasture rotation system. Dead 
animals were the larger pigs. Brood sows and 
the remaining 40 pigs in the shaded area 
around an unfenced stock pond appeared 
healthy and vigorous. 

Autopsy revealed no definite lesions. Rapid 
decomposition made minute examination im- 
possible. Stomach and intestines were noied 
to be full. 

Chemical and plant poisoning and lightning 
stroke were eliminated, as was any acute in- 
fection. Considering circumstances and the 
extremely hot weather, a tentative diagnosis 
of heatstroke was made. The larger pigs chose 
to roam the fences rather than follow sows to 
shade and water as did the smaller animals. 
These became victims of heat exhaustion. 
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Ergot Poisoning in Cattle 


Ergot is a fungus disease which attacks the 
seedheads of certain grains and grasses. Most 
well known is that which develops on rye. 
Poisoning in cattle** results from ingestion of 
the ergotized grain, whether in the field or in 
hay. Ergotism in man usually follows con- 
sumption of bread prepared from ergotized 

ain. 

A number of grasses indigenous to the 
South, notably Dallis grass and Argentina 
Bahia grass, often are responsible for 
poisoning. 

Symptoms vary according to the amount of 
the fungus ingested. Most veterinarians are 
acquainted with the symptoms of the chronic 
type in which the vasoconstrictor action of 
alkaloid contained so impairs circulation to 
extremities that they become gangrenous and 
slough. 

An acute form is referred to as spasmodic 
or neurotropic. This form is synonymous with 
Dallis grass poisoning. It results from con- 
sumption of large quantities of ergotized 
plants over a short period. Excitability, ner- 
vousness, and incoordination are outstanding 
symptoms. Death may occur. 

No specific antidote is known. Cattle should 
be removed from pastures, fed clean hay, and 
allowed ample quantities of water until such 
time as pastures can be mowed to remove 
grass heads which are thus made unavailable 
to grazing cattle. 
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Resorption and Abortion 
in Chinchillas 


The author of this discussion conducts an 
extensive veterinary practice and breeds chin- 
chillas as a side line or hobby. He has applied 
his scientific training to the study of anatomy, 
physiology, and the diseases peculiar to these 
little fur-bearing animals”. 

_ The chinchilla has a bicornate uterus. It 
is dissimilar from the uterus of other animals 
in that the opening is independent of the urin- 
ary system. This unique system consists of 
two ovaries from which extend uterine horns 





*Simpson, Charles F., and West, Erdman, Ergot 
Poisoning in Cattle. University of ‘ 
ville, Circ. 8-48, Jan. 1952. , eT ote 
“Greenlee, Homer H., Resorption and Aborti: 
Gals > Nati. Ohinohitla Breeder, 7 i 
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to form the uterus at the pelvic opening be- 
tween the anus and the aperture to the blad- 
der. It is referred to as the uterine opening 
and is closed except for periods during estrum 
and parturition. The normal estrus cycle is 
complete in 28 days. Some females take pe- 
riods of rest, referred to as inactive periods, 
during which heat periods are imperceptible or 
absent. 

At estrum the female “opens up.” At this 
time and for two to three days, the uterus is 
open to the exterior. Mating occurs during 
this period. Following breeding, a mucus-like 
plug seals the opening temporarily, after which 
it is expelled and the uterus closes normally to 
await birth. If breeding is not permitted, estrum 
will recur normally in 28 days. Gestation 
period is 111 days. One or more babies may 
be delivered. 

The chinchilla appears to have the ability of 
selective absorption of embryo or abortion of 
fetus. This observation has been substantiated 
in the author’s experience with a small experi- 
mental herd. Resorption or abortion may re- 
sult from overexcitement, fright, vibration, 
altitude changes, or other exciting causes inci- 
dent to shipping, rough handling, malnutrition, 
debilitating disease, or other factors. Return 
to active estrum is observed in these unless 
mummified fetuses are retained. Surgical re- 
moval of these has restored reproductive 
ability. The exceptional ability in these fur- 
bearing animals to control pregnancy has great 
economic importance. 


v v v 


Chlorinated Hydrocarbon Insecticides 
are Volatile 


A 1% dust of lindane or a 5% dust of 
chlordane for the control of lice on barnyard 
fowl has been found to be effective either by 
dusting it on the birds while they are roosting, 
or distributing by hand on the litter. 


v v v 


In preliminary experiments, Puntriano” 
demonstrated decreased corticoadrenal activi- 
ties in cows exhibiting symptoms of acetone- 
mia. 


22Puntriano, Guillermo, Urinary Glucocorticoids 
as an Indication of Adrenal function in Ketosis 
of Dairy Cattle. Jour. Vet. »» 18:129 (Apr.), 
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Books reviewed in this department and any other books, if available, may be 
obtained by remitting the published price to the Book Department, Veterinary 
Medicine, Suite 803 Livestock Exchange Building, Kansas City 15, Missouri. 


SECRETION OF MILK, by Dwight 
Espe and Vearl R. Smith. Fourth edition. 
291 pages, cloth bound. The Iowa State 
College Press, Ames, Iowa, publishers, 
1952.—Price $3.95. 

Here is comprehensive material having to 
do with various factors which influence the 
secretion of milk. 


The authors introduce the subject by facts 
gleaned from many sources and their own 
experience. Especially interesting is that chap- 
ter devoted to the physiology of milk. No less 
important to a thorough understanding are 
the chapters on hormonal interrelationships, 
mechanics of milking, effect of amount and 
kind of feed on amount and composition of 
milk. 


The book is a classic of factual data. It has 
not been prepared for farmers. It will assist 
the student and others who wish to perfect 
their understanding of scientific aspects of the 
subject. 


v v v 


UNDERSTANDING HEREDITY: AN 
INTRODUCTION TO GENETICS, by 
Richard B. Goldschmidt, 228 pages, cloth 
bound. John Wiley & Sons, Inc., New 
York, N. Y., publishers, 1952. — Price 
$3.75. 


Internationally famous for his many con- 
tributions to the science of genetics, Professor 
Goldschmidt has produced a volume which is 
a factual primer that explains many of the 
riddles and phenomena of life that have long 
fascinated both laymen and scientists. 


After establishing what is and what is not 
inherited, the author explains the nature of 
visible inheritable traits and the structures 
within the sex cells that control these traits. 
He traces their important. features, showing 
how the sex cells control all hereditary traits 
and how Mendel’s famous laws of heredity are 
derived from this basis.. The author then con- 
siders the subject of mutation and follows 
with a discussion of how sex chromosomes 
control the production of the two sexes. The 


unexpected type of inheritance of such dis- 


eases as hemophilia is also presented. 
Realizing that even the novice is interested 


Doctor Goldschmidt concludes with a simply 
expressed glimpse of more technical facts and 
problems. He affords a view of today’s 
genetic problems, including radiation genetics, 
chromosomal! rearrangements, cytogenetics, 
the cytoplasm in heredity, sex-determination, 
physiological genetics, biochemical genetics, 
and genetics and evolution. 

v v v 


Bulletin 


VIBRIOSIS IN CATTLE, by W. N. 
Plastridge, L. F. Williams, H. L. Easter- 
brooks, E. C. Walker, and R. N. Beccia. 
Storrs Agricultural Experiment Station, 
University of Connecticut, Storrs. Sta. 
Bul. 281, 1951. 

Sixty-four publications relating to Vibrio 
fetus, a cause of abortion and delayed concep- 
tion in cattle, are reviewed. Original work 
reported deals with many phases of the prob- 
lem, among which are included: (1) cultural 
requirements of V. fetus; (2) blood serum 
agglutination test and its use in the detection 
of vibriosis; (3) vaginal mucous agglutination 
test and its use in the diagnosis of vibriosis; 
(4) long term observations on the course and 
effect of vibriosis in five herds; (5) evidence 
that delayed conception is as, or more, impor- 
tant than abortion when analyzing the eco- 
nomic effect of the disease upon a herd; (6) 
establishment of infected semen and contact as 
two possible methods of transmission. Contact 
transmission is proposed as possible from 
vulva to vulva; (7) vaccinal studies in which 
killed vaccines proved unsuccessful but live 
vaccines offered some hope for success; (8) 
reports that intrauterine infusions with strepto- 
mycin, terramycin or aureomycin are of 
considerable value in overcoming “apparent 
sterility” associated with vibriosis—dH. L. 
Easterbrooks. 
» ° v v v 

KLINISCHE DIAGNOSTIK DER INNEREN ER- 
KRANKUNGEN UND HAUTKRANK HEITEN D=R 
HaustierE, by Prof. Dr. David Wirth. Third 
edition. 175 pages, 148 illustrations. Urban & 
Schwarzenberg, Frankgasse 4, Wien 9, Austra, 
publisher. A brief text to familiarize vetei- 
nary students with methods of clinical exani- 
nation and diagnosis. of internal and skip 


in present-day trends and developments, diseases. : 


440 


VETERINARY MEDIC: NE 








~ 2 | ae 


= = = ee 


| 2 Gewese 


im OO we RP we omit 


> Ph 


se 


NE 


[ Mee ed 
| CORNING. MICRO 


COVER GLASSES 


Produced for the first time in glass technology 
by modern mechanical process, these made-in- 
U.S.A. Cover Glasses present an unprecedented 
optical quality plus a degree of uniformity su- 
perior to the tolerances allowed in present gov- 
ernment specifications. 

















CONTROL FOR UNIFORM THINNESS 


In contrast to the old-world hand spinning method, 
which fails to control true flat surfacing or uniform- 
ity of thinness, Corning Micro Cover Glass is pro- 
duced as a uniform ribbon before cutting into the 
various shapes, The undesirable “peaks and valleys” 
characteristic of conventional cover glasses are vir- 
tually eliminated. 

Precision uniformity means more satisfactory end 
results ... more units to the ounce . . . less breakage 
due to a greater resistance to manual pressure as in 
the application of Canada balsam or similar sub- 
stance. . 

Corning quality optical glass is totally free from 
gas bubbles or extraneous “seeds.” These Cover 
Glasses fully meet government specifications for sta- 
bility in every detail. 

ORDER TODAY or write for 
further information 


MACALASTER BICKNELL PARENTERAL CORP. 
243 Broadway, Cambridge 39, Massachusetts 


Branch Offices: Atlanta, Ga. Columbus, Ohio Millville, N. J. 
New Haven, Conn. New York, N.Y. Philadelphia, Pa. 
Shreveport, La. Syracuse, N. Y. Washington, D.C. 
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as |TEMS OF VETERIVARY INTEREST =—— 


The cottontail rabbit is the reported source 
of more than 90% of human tularemia. 
v 


Frozen poultry, pumped full of water before 
freezing, is reported by a Chicago official as 
a multimillion dollar racket. Such vicious 
practice must be routed from the industry to 
protect honest merchants anxious to please the 
customer with a quality product sold on a fair 
weight and grade basis. 

v 


The National Research Council has advised 
physicians to make continuous blood studies of 
patients treated with chloramphenicol. Revi- 
sion of the text on labels will suggest caution 
against indiscriminate use. Authoritative 
sources estimate that 177 cases of blood 
dyscrasia have occurred among approximately 
8,000,000 patients treated with this antibiotic. 

‘ v 


Freight, icing, and federal transportation t.x 
equal combined marketing charges for retail- 
ing, wholesaling, and brokerage of many food 
items. 

v 

Crop yields per acre on American farms 
have risen more in the past 20 years than in 
any other period for which records are avail- 
able. This uptrend has followed increased use 
of lime and fertilizer. 

v 

Cattle grubs and in-transit injuries impose 
“hidden taxes” of $150,000,000. annually on 
livestock producers, according to Livestock 
Conservation, Inc. These losses can be elim- 
inated largely or materially reduced by the ap- 
plication of available agents and methods of 
grub control by cooperative efforts and com- 
mon sense management. 

v 


California’s New Pathological Laboratory 


California probably has the best laboratory 
facilities of any state for diagnosis of poultry 
diseases. In that state the responsibility rests 
with the State Department of Agriculture, 
Division of Animal Industry, Bureau of Live- 
stock Control. 

In order to make available diagnostic service 
to all parts of the state, five well-equipped, up- 
to-date laboratories have been established at 
critical points in the state. These are located 
at Sacramento, Petaluma, Turlock, Fresno, 
and San Gabriel. The most recently established 
one is at Fresno where a $215,000. building 


has just been finished. It is modern in every 
detail, has 11,000 sq. ft. of floor space and 
is completely air-cooled. A similar facility was 
completed at San Gabriel about two years 
ago and one is planned for the near future 
at Petaluma. At three of these laboratories 
(Sacramento, Fresno and San Gabriel) service 
on other livestock is also available. 

In addition to these State Department of 
Agricu!ture laboratories, San Diego County 
Livestock Department maintains a diagnostic 
laboratory at San Diego, and similar service 
is available at the School of Veterinary Medi- 
cine, University of California, in Davis. 


Artist’s sketch of the new Ccli- 
fornia State Livestock and Poul- 
try Pathological Laboratory ‘o- 
cated at Fresno. 
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